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NEXT MONTH 


RE-DISCOVERY OF MID-WEST 


When Uncle Sam finally selected the 
sites for his string of huge govern- 
ment-owned plants to make chemical 
munitions, he surprised some folks by 
putting a heavy concentration in Mid- 
dle-Western States. Why did he pick 
such places as Charlestown, Ind., Wil- 
mington, Ind., Ravenna and Sandusky, 
Ohio, West Henderson, Ky., Burlington, 
lowa and Weldon Springs, Mo.? The 
answer lies in economic as well as 
military advantages. Next month 
Chem. & Met. editors will present a 
survey of the Middle West, a re-inven- 
tory of its chemical resources, an ap- 
praisal of probable trends in its future 
development. This will be the first of 
a new series of regional studies and 
reports. 
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“I'M TOUGH ON MOTORS!” That’s what E. H. Humber- 
stone, Superintendent, Marble Cliffs Quarries Co., Columbus, 
Ohio, says. And he adds — “That’s why I use Allis-Chalmers 
Lo-Maintenance Motors — 187 of them!” Service costs in 
15 years on the typical 10-hp Lo-Maintenance Motor shown 
here driving a screen, have been exactly zero! 


600 HORSES FLATTEN SAN FRANCISCO HILLS Two 
Allis-Chalmers 300-hp Motors operate San Francisco’s historic 
California Street Cable Car system over hills as steep as 21%. 
In 26 years of day-after-day service, powering eleven miles 
of underground cable, there has never been a motor failure! 


MAKES A CYCLONE! Making a man-made cyclone to « 
15,000 gallons of water per minute — that’s the job the I 
handle Power & Light Co., Borger, Texas, called upon 
Chalmers Motors to perform under weather and operat 
contitions that would have stumped other motors. 


sei For tough jobs or average ones — use 
= motor that gives performance that’s m¢ 
; than just a rated horsepower! 


“That’s why Allis-Chalmers Lo-Maintenance Mot 
are today so widely accepted by production men W 
want to take no chances . . . who insist on dependabi 
and long life. 


For, in Lo-Maintenance Motors, you get — no skin 


ing anywhere . . . indestructible rotor . . . distortionl 
stator .. . high carbon steel frame . . . features that § 
you positive assurance of full-measure performasl 


See the experienced power engineer in the dist 
office near you for the complete data... or W 
Allis-Chalmers, Milwaukee, Wisconsin. Al 
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W asuineron. and that means the defense 
program, is currently suffering from a bad case 
of ‘‘proposalitis.”’ Nearly everybody has a 
scheme for doing something that is usually unor- 
thodox and uneconomie according to old-fashioned 
standards, but now seems vastly important, if not 
vital, to the national economy. Many of these 
proposals have to do with the critical and strategic 
commodities and are therefore of particular interest 
to chemical industry. Others are concerned with 
subsidies for various kinds of business, large and 
small. All are part of a dangerous hysteria that 
tends to obscure basic economic principles and 
sound relations between government and industry. 

Very early in the preparedness program we 
suggested in these columns that the government 
should set up a distinction between, on the one 
hand, those commodities needed for defense and 
which have little or no non-military uses and, on the 
other hand, those basic chemicals that are essential 
for both war- and peace-time applications. For 
commodities of the first class, such as smokeless 
powder and TNT, we held it desirable that they 
be made in government-owned plants to which 
chemical industry should contribute knowledge 
and experience in construction and operation. For 
the second class of materials, such as sulphuric 
acid, toluol, ammonia and the alkalis, we urged 
that private industries should build and man the 
expanding plants—taking their chances on amor- 
tizing the investments or finding new markets 
after the emergency passes. 

No one disagreed very much with that poliey— 
at least at first. A dozen or so powder and explo- 
sives plants were duly authorized and various com- 
panies contracted to build and operate them for 
the government. The first break with this policy 
came when a firm which insisted on putting up 
its own money for a relatively small plant to 
manufacture toluol from petroleum suddenly 
learned that the government was going to build 


a much larger toluol plant at a neighboring 
refinery. Next came the ammonia muddle, with 
the T.V.A. plant and the announced plans for 
huge works in West Virginia and Kentucky seem- 
ing to take all attraction for private enterprise 
out of another great division of*the heavy chemical 
industry. The company that makes our entire 
supply of virgin aluminum laid out $150,000,000 
of its money in a tremendous program of plant 
expansion at the very time the government began 
financing its competition. More recently we have 
seen the same thing with magnesium. 

All these moves can undoubtedly be defended 
on the basis of the great necessity for speeding 
up defense production. But as the process con- 
tinues, we should not lose sight of the fact that 
every such contract puts chemical industry that 
much nearer to government regulation and control, 
if not to eventual nationalization. We cannot 
exist half free enterprise and half slaves of gov- 
ernment domination. 

These are things we should be thinking about 
now, especially in connection with the wide variety 
of proposals for subsidizing synthetic rubber. 
Fortunately, perhaps, in this case government 
money is playing ‘‘hard to get.’’ The R.F.C. 
head has said that he sees no urgent need for 
developing an immediate supply of synthetic rub- 
ber to replace the natural rubber for which he is 
building an 18- to 20-months reserve. But various 
schemes for subsidizing both production and ¢on- 
sumption continue to multiply. 

There is the old story of the camel that got 
his nose under the edge of the tent and eventually 
crowded out all of its occupants. Some of the 
schemes that are being seriously proposed in Wash- 
ington these days are of the sort that will encour- 
age the government camel in undermining more 
than the edge of the structure called chemical 
industry. For our part, we would prefer to see 
the industry get along without too many subsidies. 
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“SOMEBODY GETS HURT” 


Priorities are being applied on certain metals that 
have become scarce. They may have to be applied 
to other industrial commodities. At the beginning 
of March there was no evidence that chemicals 
will have to be so regulated, but everyone is fearful 
that there may develop a few cases in which official 
regulation may have to be imposed. 

‘*‘When priorities work, somebody gets hurt. 
This is the way in which the priorities division 
executives of O.P.M. appraise the situation as 
affected by their own work. They say this not as 
a threat. Quite the contrary. They say it as a 
warning to themselves so that overzealous effort 
may not needlessly impose hardship on those con- 
trolled by official priority rulings. Thus they 
evidence a very practical and sincere recognition of 


their responsibilities to industry. 

And they hope that industry will accept its part 
of the responsibility. To avoid hoarding is un- 
doubtedly the most important of these. The 
hoarder will hurt himself, but unfortunately he 
will hurt others too. Ultimately he will be dis- 
ciplined. But meantime he may cause a great deal 
of difficulty. He may even create the appearance 
of need for priority rulings when no actual neces- 
sity prevails. 

Any evidence regarding hoarding should be 
sent promptly to Washington if it in any way 
appears to bear on materials of defense significance. 
This is not mere ‘‘tattling.”’ It is a public duty 
to ensure that the more urgent needs are met 
first and that the hoarder is restrained from doing 
damage to the public cause. 

Chemical executives must cooperate in these 
matters even to the extent of doing unpleasant 
things when they seem necessary. By this means 
a voluntary rationing of chemicals in limited 
supply will serve. Priorities will be longer post- 
poned. We might even achieve the desirable goal 
of getting through periods of shortage without 
any official priority rulings on basie chemicals. 
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TO HELP THE UNEMPLOYED 


LirtLe is heard of the splendid services that the 
Chemist Advisory Council and its predecessor 
have been rendering the chemical profession for 
the past eight or nine years. Not until the chemist 
or engineer has occasion to seek the advice and 
assistance of the organization does he appreciate 
the fine work that is being done for many of the 
less fortunate. The all too limited funds have 
been contributed by a very small percentage of 
the employed. The rest of us have largely dealt 
in kind words of commendation. It is time that 
we did more. The treasurer of the Council has 
his office at 60 East 42nd. St., New York City. 


MAGNIFYING MAGNESIUM 


WASHINGTON is not going to be satisfied with the 
supply of magnesium for defense purposes until 
there are regularly operated plant capacities in the 
United States sufficient to supply one hundred 
million pounds of this light metal per year. Actu- 
ally more than that capacity is wanted even though 
O.P.M. will not now state officially just what its 
objectives are as to quantity. ‘ 
Elsewhere in this issue H. A. Franke of the 
United States Bureau of Mines reports on the 
remarkable production record of the Dow Chemical 
Co. and its consistent reduction in the price of 
this metal. Reference is also made to the new 
magnesium development by the Permanente Cor- 
poration for a plant in Palo Alto, Calif., which 
was reported in our news columns last month. 
This month it is safe to report that these two great 
projects together, even if successful to the maximum 
expected by their owners, would not nearly equal 
the prospective demands for magnesium for air- 
eraft building. And, although Washington will 
not say so officially, it is clearly demonstrated that 
at least two more producers of magnesium are 
being sought to undertake large-scale manufacture. 


PLASTICS’ BIG CHANCE 


Ir’s an ill wind that blows no good to somebody. 
That’s how the plastics people feel about the gov- 
ernment’s restriction on the use of aluminum, 
magnesium and certain other metals. In the past. 
the plastics producers have been taking only a 
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EDITORIAL VIEWPOINT 


fraction of the potential business in fields where 
the properties of their products might have made 
them preferable to metal, wood or rubber. There 
was a lot of inertia to overcome, as well as ignor- 
ance and misunderstanding. But now comes the 
big chance for plastics to do their stuff and at the 
same time to help in the national defense. 

The plastics industry is in an excellent position 
to meet this emergency. It combines the vitality 
and energy of youth with the strength and resource- 
fulness of our largest chemical companies. ‘‘ There 
are ample supplies of plastics compounds or the 
raw materials from which they are made so that 
even abnormal demands can be satisfied quickly.’’ 
So, recently, said Edgar M. Queeny, president of 
Monsanto Chemical Co. 

Chemical engineers need not be reminded that 
plastics have their limitations as well as their 
advantages. They should be specified only after 
their characteristics have been carefully appraised. 
If the producers are wise, and we think they are, 
they will handle the present situation in such a 
way that the maximum number of new applications 
and new customers wil! be retained even after 
another ‘‘ill wind’’ lifts restrictions on non- 
essential uses of metals and alloys. 


BREAKING BOTTLENECKS ON EQUIPMENT 


Many firms are going to need new chemical 
engineering equipment which ‘they cannot get 
promptly from usual sources. This does not mean 
that they need to go to some unknown or inex- 
perienced enterprise. It does mean that they and 
their customary equipment suppliers should get 
together and find a third party to help when the 
primary shop is already loaded to capacity. 

A recent important, but very little noticed, order 
of O.P.M. makes this matter of immediate and 
vital importance to many firms. That order gave 
the same degree of priority to all defense plant 
construction work as it has given to aluminum, 
for example. If some defense plant builder finds 
that he needs a filter press, a centrifuge, an evapo- 
rator or other device he had not anticipated, he 
could practically commandeer it even though the 
particular piece of equipment was scheduled long 
avo for some other customer. 
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This is a tough situation for the first purchaser. 
It is to be hoped that it will not result in too many 
interferences with plans reasonably made some 
time ago. But it does mean that very frequently 
some third agency with a small shop and less 
experienced personnel may have to be Grawn in 
as a sub-contractor to help. Otherwise the pri- 
mary purchaser of equipment may do without for 
some time while his regular construction firm 
struggles with priority orders. 


PRIORITIES IN MEN 


PRESIDENT Harvey N. Davis of Stevens Institute of 
Technology has long been a militant campaigner 
for greater recognition of the role of the engineer 
in industry. Never were his services more valuable, 
however, than in his present fight to liberalize and 
rationalize the local boards’ interpretation of the 
Selective Service Act as it applies to technically 
trained men. 

In a recent radio broadcast, Dr. Davis made four 
important suggestions that may be briefly summar- 
ized as follows: First, the teaching staffs of 
engineering schools are engaged in an essential 
defense activity and should not be drafted at this 
time. Second, engineering Juniors might well be 
deferred until they are fully trained. Third, this 
year’s engineering Seniors can serve the country 
better as employees of defense industries than as 
buck privates in the Army. And, fourth, industry 
must do its utmost to conserve present inadequate 
engineering staffs by impressing local draft boards, 
and the general public as well, with the patriotic 
necessity for deferring technically trained men who 
ean contribute materially to the national defense 
program. 

General Hershey, deputy director of the Selee- 
tive Service System, and Major Battley, Occupa- 
tional Advisor, have both emphasized in recent 
speeches the extreme importance of maintaining 
the skilled and highly trained personnnel needed 
to make this country ‘‘the great arsenal of 
democracy.’’ Chemical engineers in defense indus- 
try can contribute most toward that national 
objective by being permitted to continue in their 
present jobs. 
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Su!phur vais a quarter of a mile in length and totaling well over 2,000.000 tons at Newguli, Texzs 


Chem. & Met. INTERPRETATION 


With the national emergency steadily growing more serious we are 
hearing more and more about shortages of materials required for 
the defense program. Therefore it behooves manufacturers to canvass 
the situation that is likely to develop among raw materials con- 
sumed in their own plants. One of the most widely used basic 
materials in the process industries is sulphur. The grave situation 
which occurred in 1918 due to a shortage of sulphur, is contrasted 
with the present supplies of this material in the United States in this 


discussion by Dr. Duecker.—Editors. 


HE NATIONAL DEFENSE PROGRAM 

has placed upon industry and 
upon seience and engineering the 
enormous task ef translating many 
peace time activities without loss of 
time or efficiency into agencies for 
the production of the items which 
comprise the catalog of materiel for 
a modern army. The all important 
element of time and the consequent 
demand for speed make necessary ap- 
plication of assembly line technique 
with its concomitant requirements of 
co-ordinated activities and uninter- 
rupted supplies. It is not strange 
therefore that with the thousands of 
items which must be manufactured, 
never before ap 
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proached, the status of this country 
with regard to the supply of raw 
material must be subjeet to con- 
stant reappraisal. 

Necessarily, much of the planning 
stems from our experience during 
the World War, but it has already 
been demonstrated that not only must 
new concepts of quantity be adopted 
but that rapid progress of invention 
has created urgent needs for ma- 
terials which a short time ago were 
scientifie curiosities. 

Many materials are being imported 
to add to stoeks which might or- 
dinarily be considered ample: In 
some eases, however, we find our- 
selves in a much more favorable posi- 
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tion than 20 vears ago. The potash 
deposits of the Southwest, the moly)- 
denum mines of Colorado, the vrent 
chemieal plants which have grown 
about our coal and petroleum indus- 
tries are all comparatively new anid 
today constitute extremely important 
sources of supply. But one of the 
great changes is that whieh has taken 


place in the sulphur industry in the 


comparatively short interval of 22 
years, since Texas Gulf Sulphur Co. 
commenced operations. Instead ot 
an alarming seareity for this ma- 


terial today there is an abundance. 


Prior to the World War the de- 
velopment of the sulphurie acid in- 
dustry in this country had largely 
depended upon growth of the fert- 
lizer business in the South and later 
upon the inereased amount of pe 
troleum refining in the East and 
North. In its early stages, brimstone 
was practically the only sulphur 
hearing raw material used by the 
industry, but the lack of any domest: 
supply of sulphur, improvements 1 
pyrites roasters, and the develop- 
ment of acid plants at zine and cop 
per furnaces rapidly changed the 
situation. In 1882, 85 percent of al! 
acid produced in this country wa- 
made from brimstone; by 1895 th 
figure had decreased to about 75 pe! 
cent; and when sulphur was firs! 
produced in commercial quantities i! 
Louisiana in the early nineteen hun 


& METALLURGICAL ENGINEERIN 


V 

sl 

ti 

0 

> a 

it 

st 

t] 

tl 

is 

a 
Ww 

e) 

r 
Sl 

~ Vv 

fl 

€ 

t) 

b 

t! 

t 

0 

Vv 

t! 

; ( 


dreds, the use of brimstone in acid 
manufacture had almost been elim- 
inated. 


WORLD WAR PERIOD 


There was little change in this 
situation in the years immediately 
following for as late as the out- 
break of the war in 1914 it was 
estimated that the acid production of 
the country was obtained from the 
following sources: 


Spanish pyrites ...... 50.0 pereent 
Domestic pyrites & 

15.8 percent 
Canadian pyrites ..... 7.9 percent 
Waste gases from cop- 

per smelters ....... 10.5 percent 


At that time the eapacity of the 
sulphurie acid .plants was substan- 
tially in exeess of the requirements 
of the country, about 63 per cent of 
all the acid produced being consumed 
in the fertilizer industry and 14 per 
cent in petroleum refining. With the 
start of hostilities in Europe there 
was some discussion in_ technical 
journals as to what would happen to 
the acid industry. It was believed 
that there would be a greatly dimin- 
ished demand, especially since in- 
ability to obtain German potash 
would compel fertilizer manufactur- 
ers to curtail their operations. Some 
raised the question as to whether 
supplies of pyrites could be obtained 
from Spain, and prominent indus- 
trialists and consultants were inter- 
viewed. None, however, was serious- 
ly alarmed by the possibility that the 
flow of pyrites from Spain would de- 
cline or c@ase. - 

Apparently the primary concern 
of the leaders of the chemical indus- 
try was that a vigorous effort should 
be made to assist general industry in 
this country to accommodate itself 
to changed conditions. It was not 
generally believed that the cutting 
off of dyestuffs and other imported 
chemieal supplies would warrant de- 
velopment of a chemical industry in 
this eountry which would absorb 
some of the sulphurie acid released 


and National Defense 


by curtailment in fertilizer manufae- 
ture. The consensus seemed to be 
that there was no solution other than 
to reduce production of acid. 

This philosophie discussion was 
speedily terminated. Beginning late 
in 1914 the Allies’ demands called for 
constantly inereasing production of 
sulphuric acid and by April, 1915, 
every plant in the East was operating 
at capacity. Stocks were depleted and 
in three or four months an acute 
shortage oceurred. New plants were 
built. In 1916, more acid was pro- 
dueed and more pyrites imported by 
the United States than in any previ- 
ous year. At several smelters where 
acid was being made as a byproduct 
in the roasting of zine ores, brim- 
stone added at the roaster resulted in 
stepping up the capacity of the 
plants by nearly 20 per cent. 


PROBLEM IN AMERICA 


Prior to January, 1917, there was 
no great difficulty in obtaining all 
the Spanish pyrites required, but al- 
most immediately after the opening 
of the unrestricted submarine cam- 
paign it became exceedingly difficult 
to ship Spanish pyrites to this coun- 
try. As the production of pyrites 
from the mines of the Appalachian 
region could not be quickly increased, 
attempts were made to recover pyrites 
or brasses from coal mines. More 
and more acid producers turned to 
sulphur obtained from the Union Sul- 
phur Co.’s property in Louisiana and 
from the Freeport Sulphur Co.'s 
mine in Texas. In an editorial in 
the Sept. 1, 1917, issue of Metal- 
lurgical and Chemical Engineering it 
was estimated that during the sue- 
ceeding 12 months the United States 
would be expected to produce 8,- 
000,000 tons of acid with sufficient 
sulphur in sight for only 5,000,000 
tons. 

Events of the succeeding few 
months demonstrated the accuracy of 
this prediction and in Mareh, 1918, 
by Presidential proclamation, the 
fertilizer industry was placed under 
license system. Pyrites, sulphur and 
sulphurie acid, as well as the other 
fertilizer ingredients, came under the 
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W. W. DUECKER Chemical Engineer, Texas Gulf Sulphur Co., New York 


provision of the proclamation and 
licenses for these commodities were 
handled by the U. S. Food Adminis- 
tration. The submarine warfare con- 
tinued to reduce the number of ves- 
sels that could be spared to move 
pyrites from Spain to our Eastern 
Seaboard, and in the same month 
pyrites was included in the list of 
imported materials that were subject 
to quantity restrictions. 

Apparently the control of sales 
and consumption of pyrites, sulphur 
and sulphurie acid by license did not 
furnish the complete solution to the 
problem. To remedy a _ situation 
which was becoming increasingly 
serious, the War Industries Board 
in July took over the control both of 
the production and of the allocation 
of sulphur, pyrites and coal brasses. 

The officer in charge enlisted the 
assistance of the Chemical Allianee, 
an organization of chemical manu- 
facturers which included users as 
well as producers of sulphur and 
pyrites and which had attempted 
since 1917 to balance supply and de- 
mand. 

Notwithstanding the great increase 
in capacity of the acid plants, the 
requirements of the Allies and of the 
industries were so great that it be- 
came necessary for the War and 
Navy Departments to construct gov- 
ernment owned plants. By Novem- 
ber, 1918, the sulphurie acid indus- 
try had reached an annual producing 
capacity of 9,600,000 tons of 50 deg. 
Bé requiring about 1,900,000 tons of 
sulphur from all sources. However, 
an additional 700,000 tons of capacity 
was in process of construction, so 
that the total requirements of sul- 
phur for acid manufacture alone 
would soon exceed 2,000,000 tons. 

The unparallelled demand for sul- 
phur had brought about a critical 
appraisal of existing sulphur sup- 
plies and a widespread search for 
additional sources. In September, 
1916, drilling by the Gulf Sulphur 
Co. had confirmed earlier indication 
of the presence of sulphur at Big 
Hill Dome, near Matagorda, Texas. 
Representatives of the government 
approached the officials of the com- 
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At Newgulf, Texas. the Texas Gulf Sulphur Co. operates the largest sulphur mine in the world 


pany early in 1918 with the sugges- 
tion that mining operations be un- 
dertaken without further delay. 
Without waiting to complete the 


acquisition of land, the company, 


which had become Texas Gulf Sul- 
phur Co. on July 16, 1918, rapidly 
worked out plans for operating the 
deposit. The necessary capital was 
raised privately and without govern- 
ment or public financial participa- 
tion. The priorities which were 
necessary for all major projects 
were secured and materials for con- 
struction were moved on to the dome 
in the attempt to make available 
this additional source of brimstone 
as speedily as possible. Four months 
later the Armistice was signed, but 
construction had advanced to such a 
point that there was no turning back 
if all that had been invested was not 
to be lost. 


BIRTH OF AN INDUSTRY 


In 1914, the main consumer of 
native sulphur had been the sulphite 
pulp industry, as only 2.6 per cent 
of all sulphuric acid manufactured 
in the United States was then made 
from brimstone. During the war, 
however, the acid plants which were 
unable to obtain pyrites had turned 
to elemental sulphur. The question 
that confronted the sulphur industry 
immediately after the signing of the 
armistice, therefore, was whether the 
demand for elemental sulphur would 


fall back to the level of 1914 or 
whether it might be possible to hold 
some of the gains. Certainly no one 
expected that the high figures of 
1918 would again be reached—at least 
at any early date. 

The growth and development of 
the chemical industry in the United 
States subsequent to the war coin- 
cides with growth and development 
of the Texas Gulf Sulphur Co. Both 
were started in response to the urgent 
demand of the times and both had 
reasons for uncertainty regarding 
their future after the stimulus of the 
war was removed. The sulphur com- 
pany’s production was obtained at 
too late a date to participate in the 
war business and its only outlook was 
a diminished market that could 
readily be supplied by the two estab- 
lished sulphur producers. 

About the only favorable aspect 
was that during the war it had been 
demonstrated that sulphur was ideally 
suited for the manufacture of sul- 
phuric acid. At many plants old 
pyrites burners had been discarded 
and new and more efficient equipment 
for burning sulphur had been in- 
stalled. Many sulphuric acid contact 
plants had been erected. These 
favored sulphur not only because it 
was easier to handle but because its 
use did not require elaborate equip- 
ment. All of these factors con- 
tributed to the acceptance of sulphur 
by the industry, and although other 


sulphur- bearing materials were 
available more acid manufacturers 
switched to brimstone. The result 
was that an increasing market for 
sulphur developed. 

The growth was further stimulated 
by the peace time demand of the next 
two decades for fertilizer, gasoline 
and chemicals. The iron and steel 
industry expanded the production of 
sheet metal and consumed increasing 
quantities of acid. More and more 
coal tar dyestuffs were manufactured 
and there developed in this country 
the greatest organic chemical indus- 
try in the world. Factors which af- 
feeted the consumption of sulphuric 
acid adversely were the use of sol- 
vents in refining lubricants, the shut- 
down of coke ovens due to importa- 
tion of ammonium sulphate, and the 
synthesis of nitric acid from atmos- 
pherie nitrogen. On the basis of 
sulphur consumption, however, they 
were more than offset by the develop- 
ment of the synthetic fiber industry; 
the increasing production of sulphite 
pulp, of paint pigments, and of in- 
secticides; the alkylation process of 
making high octane gasoline; and 
new processes for making rubber- 
like materials. 


A POST WAE ENTERPRISE 


The initial plans of Texas Gulf 
Sulphur Co. called for a 4,000 hp. 
boiler plant and the operation of one 
or two sulphur wells at a time, but 
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the situation of the industry in the 
summer of 1918 showed the urgent 
need for a greater capacity. Plans 
were immediately revised and ar- 
rangements completed for the con- 


struction of boiler plant rated at 


10,000 hp. Excavation was begun in 
August and by the following March 
the plant with its boilers, heaters, 
pumps and other equipment was com- 
pleted and ready for operation. On 
March 19, 1919, the first sulphur was 
produced at Big Hill, newly named 
Gulf, in Matagorda County, Texas. 

The question of vats, or storage, 
had been given careful consideration 
even in those nerve wracking days 
when the great question was whether 
or not the deposit would actually 
produce. 

A mine producing sulphur by the 
Frasch process presents an entirely 
different picture from the ordinary 
mine. The sulphur miner is con- 
fronted with the possibility that an 
underground movement might sever 
or shatter one or more producing 
wells and create channels by which 
hot water already pumped under- 
ground might escape, thus curtailing 
or even stopping production for an 
indeterminate period. Such a shut- 
down occurred at the property of the 
Union Sulphur Co. where production 
was stopped for approximately a 
year. 

This possibility makes it desirable 
in ordinary times that steps be taken 
to safeguard the interests of the con- 
sumer by assuring him of an unin- 
terrupted supply of sulphur. This 
can be accomplished only by the 
building up and maintenance of suf- 
ficient stocks to carry those consum- 
ers during the period which might 
be required to bring back the proper- 
ty to full production. A _ supply 
sufficient to last a year or more is 
not considered too great. The sul- 
phur does not deteriorate in storage, 
and large quantities can be main- 
tained without loss. They enable the 
sulphur miner to carry on his ship- 
ping program and his production 
schedule as separate operations and 
permit him to design storage vats so 
that they best meet his shipping re- 
quirements. Vats a quarter of a 
mile in length, and totaling well over 
2,000,000 tons are the result of such 
a system at Newgulf. 

From the start production was 
continuous at Gulf; and the com- 
pany, realizing that American indus- 
try was placing more and more de- 
pendence upon domestic brimstone 
supplies, directed its efforts to the 
development of additional reserves. 
The need of such a program was 


fully demonstrated when Union Sul- 
phur Co., the original Frasch com- 
pany, announced, in 1925, that its 
mine was exhausted and that its eus- 
tomers must look to new sources of 
supply. To the remaining producers 
it was obvious that until producing 
capacity was increased they would 
necessarily have to draw on their in- 
ventories to meet the requirements of 
these customers. Equally obvious, 
and of perhaps greater importance, 
was the fact that increased demands 
meant more rapidly depleted re- 
serves. Careful scrutiny was given 
to reports of drilling operations by 
the various oil companies operating 
in the Gulf Coast Area, as the likeli- 
hood was that if any sulphur were 
te be found the widespread activities 
of such companies would uncover it. 

In 1927, drilling by the Gulf Pro- 
duction Co. into the cap rock of 
Boling Dome showed the presence 
of sulphur. Exploration by the 
Texas Gulf Sulphur Co. soon proved 
this to be the largest sulphur deposit 
in the Gulf Coast Area. Right to this 
dome and another of smaller size at 
Long Point, some 12 miles to the 
east of Boling, were secured by the 
company. In 1929, a plant at Bol- 
ing Dome was completed and the first 
sulphur produced on March 20, just 
ten years and a day after the first 
production at Gulf. It is not dif- 
ficult to understand why this new 
site of operations was named New- 
gulf. 


Soon after the completion of the 
plant at Newgulf, a smaller plant 
designed for 50,000 tons annual pro- 
ducing capacity was built at Long 
Point. This operated until October, 
1938, when operations were sus- 
pended. The Gulf deposit, although 
shut down for several years in the 
thirties, was exhausted of sulphur 
and closed permanently in August, 
1936, having produced a little more 
than 12,000,000 tons. 

At the time Union Sulphur Co. 
ceased operations, Texas Gulf Sul- 
phur Co., faced with the greatly in- 
creased demand for sulphur, was 
concerned not only with the problem 
of acquiring additional reserves, but 
with the necessity of providing suf- 
ficient extra capacity to assure an 
uninterrupted supply to its consum- 
ers. Additional boilers were installed 
and provision was made to use natu- 
ral gas instead of the fuel oil former- 
ly consumed. At Gulf the installa- 
tion of heat interchangers to transfer 
to the boiler feed the heat of waste 
water drawn from the dome added 
appreciably to the capacity of the 
plant. 

In the early days of operations at 
Newgulf there was no hot waste 
water available, but the fact that 
the natural gas was practically pure 
methane permitted direct use of stack 
gases for preheating boiler feed. 
Actually gases are passed through 
jets of feed water and not only is 
water heated, but additional hot 


Relation between stocks of brimstone and estimated total consumption of sulphur 

in the United States. Stocks of brimstone have been increased until they now 

exceed 4,000,000 tons, over one and one-half times the highest annual consumption 
of American sulphur 
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water to the extent of about 100 lb. 
per 1,000 cu.ft. of gas is condensed 
from the vapors formed by burning 
the gas. Through the use of econo- 
mizers approximately 95 per cent of 
available heat is extracted from natu- 
ral gas, used as fuel. 

A technique was developed at New- 
gulf which permitted separation of 
moist air from sulphur discharging 
from a producing well. Not only was 
the earrying capacity of the sulphur 
lines greatly increased, but corrosion 
problems which had dictated use of 
fairly brittle cast iron pipes were 
eliminated and steel pipes were sub- 
stituted with fewer replacement de- 
lays. Both of these developments 
permitted greater output from exist- 
ing facilities and were as effective 
additions to capacity as if added 
boilers and corollary equipment had 
been installed. 


WITHIN THE INDUSTRY 


One of the funetions of the large 
stock pile has been to permit steady 
rather than intermittent or widely 
fluctuating employment. To some 
extent its effectiveness is demon- 
strated by the employment reeord of 
the company at the close of its 
twenty-second year. Over 15 per 
cent of the men now working have 
been employed continuously for over 
20 years, and 75 per cent have 
records of ten or more years of con- 
tinuous service. The average length 
of employment is in excess of 13 
years, and annual turnover is so 
small that it is almost negligible. 

The severe economie conditions 
during the past decade have made 
this reeord a difficult one to attain. 
As operations are continuous, the 
work week until 1931 varied between 
48 and 56 hours in 8-hour shifts. 
The great falling off of markets in 
1932 made it necessary to suspend 
operation at Gulf, and insofar as 
possible men were transferred to 
Newgulf, or Long Point, and work 
was shared by putting into effect a 
28-hour week. During the following 
year, in conformity with the Presi- 
dent’s re-employment agreement, the 
eurrent 36-hour maximum week was 
instituted. 

To provide for these employees in 
their old age, a group annuity plan 
was placed in effect Aug. 1, 1934, un- 
der which men may obtain compen- 
sation at age 65 and women at 60. 
This plan has not been reduced by 
the Government Social Security 
Plan, and the cost of the retirement 
insurance is borne jointly by the 
company and employees, with the 
company paying the greater portion. 


A life insurance policy determined by 
the wage or salary received but in 
no ease less than $1,500 is carried on 
each employee, the cost of the insur- 
ance being borne entirely by the 
company. Employees on an hourly 
basis enjoy vacations with pay, extra 
compensation based on length of em- 
ployment as well as benefits for non- 
occupational sickness. 

The processes involved in the pro- 
duetion of sulphur are of such nature 
that a comparatively small number 
of employees are required. Opera- 
tions, however, are in sparsely settled 
regions, and suitable living quarters 
must be provided by the company. 
Consequently at each deposit, towns 
have been constructed with surfaced 
and lighted streets, modern water 
and sewerage systems, electric and 
gas service lines. At Newgulf some 
350 dwellings have been constructed, 
complete even to attie cooling sys- 
tems. The three- to six-room houses, 
painted and kept in repair by the 
company are rented to employees at 
a monthly rate ranging from $3.25 
to $4.50 per room. Sixteen stores of 
various kinds as well as a motion 
pieture theatre are owned by inde- 
pendent merchants and service estab- 
lishments. Schools, churches, hos- 
pital, golf course, and club house are 
all available for use of employees and 
their families. 

Much has taken place since the 
cold wet days of the winter of 1918— 
19 when mud and rain added to the 
difficulties of construeting the plant 
at Gulf. The plant, designed to mine 
1,000 tons a day, actually produced 
five times that quantity on many 
oeeasions. Stock piles amounting to 
1,000,000 tons, an unheard of total 
prior to 1921, now seem small com- 
pared with the vats at Newgulf. 
Thirty-three thousand tons of hot 
water pumped into the mine in one 
day at Newgulf make insignificant 
the 1,250,000 gal. that was the dailv 
figure at Gulf in 1919. These and 
many other changes have come, and 
somehow they make almost impos- 
sible any accurate recollection of 
those things which seemed so vital 
at the time. 


PRESENT SULPHUR SUPPLIES 

Today it seems difficult to picture 
the position of 22 years ago when the 
American sulphur industry was sub- 
jeet to drastic restrictions designed 
to conserve its limited stocks and 
when strenuous efforts were being 
made to inerease production. In that 
short interval stocks have been in- 
creased until they now exceed 4.000,- 
000 tons,—over one and one-half 
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times the highest annual consumption 
of American sulphur. Productive 
rates have increased to the extent 
that in 1940 the industry found it 
well within its power to produce 2,- 
750,000 tons or twice as much sul- 
phur as produced under the “all out” 
conditions of 1918. By persistent 
search and careful exploration new 
deposits have been found so that to- 
day there exist underground reserves 
greatly exceeding those known at the 
close of the last year. 

Changes in chemical procedure, as 
well as replacement processes, have 
made the situation even brighter 
from the standpoint of munitions in 
that more can now be accomplished 
with fewer pounds of sulphur than 
was the ease during the World War. 
At that time 800 lb. of sulphur would 
produce 1,000 lb. either of smoke- 
less powder or TNT. Today, 200 
lb. of sulphur will produce 1,000 lb. 
of smokeless powder, while 30 to 40 
lb. of sulphur will yield 1,000 lb. 
of TNT. 

In 1918, 192,000,000 lb. of TN T 
consumed the equivalent of 52,000 
gross tons of sulphur. Today, the 
600,000,000 lb. of T N T mentioned in 
published accounts of defense plans 
for 1941 will require about 8,000 tons 
of sulphur. 

The trend of sulphurie acid manu- 
facture has been from the chamber 
process to the contact system. In 
terms of 50 deg. acid the proportion 
in 1914 was 2,500,000 tons of cham- 
ber acid to 700,000 tons of contact 
acid. In 1939, the relation was 
3,400,000 tons of chamber acid to 
4,200,000 tons of contaet acid. Gen- 
erally speaking, increased eontact 
acid capacity has been reflected in 
increased brimstone consumption, but 
even the planned production of the 
equivalent of 12,000,000 tons of 50 
deg. acid during 1941 should place no 
strain upon the sulphur resources of 
the country. 

Thus in the life time of one com- 
pany, changes within the chemieal in- 
dustry as well as the practice of 
constant search for reserves, the 
utilization of engineering discoveries 
and inventions to inerease productive 
capacity, the conscious effort to main- 
tain ample stocks, the willingness to 
risk large capital investments on new 
prospects have all combined to re- 
move any threat of shortage of this 
essential raw material. 

The mining operations in use at 
Newgulf by the Texas Gulf Sulphur 
Co. are shown in a_ pictorial and 
diagrammatic flowsheet appearing on 
pages 104-107 of this issue. A briet 
deseription accompanies flowsheet. 
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times as much mag- 
nesium metal was produced in 
the United States in 1940 as was 
used in the World War year 1918. 
This extraordinary increase in de- 
mand has been due to gradual realiza- 
tion of the excellent properties of the 
metal and constant improvement in 
the technique of production and 
fabrication. In 1918 magnesium was 
employed chiefly because of the ease 
with which it unites with oxygen and 
the brilliant white flame it gives off 
while burning. At that time the 
metal was known largely as a consti- 
tuent of ammunition and flares. To- 
day, however, magnesium alloys are 
widely used in structural applications 
where their light weight and strength 
are economically advantageous, par- 
ticularly in aireraft and _ portable 
equipment and tools. Magnesium 
weighs one-third less than aluminum, 
which gives it a considerable ad- 
vantage over the better known metal 
in applications where light weight is 
important. In other respects, how- 
ever, magnesium has been less de- 
sirable than aluminum. Magnesium 
is more susceptible to corrosion and 
its tensile strength does not quite 
equal that of aluminum. It also pre- 
sents some diffieult problems in fabri- 
eation. For these reasons industry 
has been slow in adopting magnesium 
but in recent years the defects have 
been largely overcome by technologie 
advances and today consumption of 
the metal is increasing rapidly. 

The unique physical and chemical 
properties of magnesium account for 
three basie uses: (1) as a material of 
construction in the form of magne- 
sium-base alloys, (2) as an ingredient 
of aluminum and other alloys, and 
(3) as a chemical agent. 

Magnesium-base alloys usually con- 
tain over 85 percent magnesium. The 
principal alloying element is alumi- 
num, but frequently manganese and 
zine up to four percent may be added. 
Some of these alloys, with proper 
heat treatment and aging, develop 
tensile strengths that compare favor- 
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Chem. & Met. INTERPRETATION 


Since the first commercial production of metallic magnesium in the 
United States in 1915, domestic sales have risen to a high of 12, 
500,000 lbs. in 1940. Domestic consumption in 1941, because of the 
defense program, is expected to be much higher. Probably 65 per- 
cent of the magnesium consumed in this country during the past two 
years was used in fabricated products and 30 percent in aluminum 
and other alloys. The aircraft industry uses about 80 percent of the 
structural magnesium alloy products and of this figure approximately 
60 percent is utilized in the construction of the engine.— Editors. 


ably with those of many aluminum 
alloys. These alloys are malleable 
and ductile and can be machined more 
rapidly than any other structural 
metal. Magnesium-base alloys can be 
fabricated into sand, die, and perma- 
nent mold castings, sheet, rods, tub- 
ing, and forgings, but the technique 
involved differs from and is often 
more difficult than that of other 
metals. With improved technology 
magnesium-base alloys have become 
popular in aireraft construction 
where light weight and adequate 
strength are necessary to reduce 
power consumption, increase pay 
load, and improve performance. The 
property of combined low weight and 
high strength also is responsible for 
the use of magnesium structural 
products in manually handled tools, 
in reciprocating or revolving parts of 
high-speed machinery, and in the 
automotive industries. 

Aluminum-base alloys earrying up 
to 10 percent magnesium are more 
resistant to alkaline corrosion than 
any other aluminum alloys and, when 
heat-treated, develop the highest ten- 
sile strength of any aluminum easting 
alloy. Most of the strong duralumin- 
type alloys contain a small percentage 
of magnesium. Zine-base die-casting 
alloys that have enjoyed rapid ex- 
pansion in recent years are more 
stable when a small percentage of 
magnesium is added. 

The other uses for magnesium are 
attributable to the metal’s chemical 
activity. Since magnesium has an 
affinity for oxygen and nitrogen, it is 


an excellent deoxidizer and scavenger 
in nonferrous metallurgy. Addition 
of the pure metal helps to remove bis- 
muth from lead and to cleanse tin- 
lead solder, copper, brass, bronze, 
nickel, nickel-silver, Monel metal, and 
aluminum. Considerable magnesium 
powder goes into the manufacture of 
pyrotechnics such as fiares, star shells, 
tracer bullets, photographie flash- 
light powder and fireworks. Chemical 
companies employ the metal as a 
‘atalytie agent in the formation of 
complex organic chemical compounds. 
The reeord demand for magnesium 
in 1940 was due to the sudden in- 
crease in airplane production and to 
wider adoption of magnesium-base 
alloys in more parts of the plane. 
Aluminum-base alloys comprise the 
major nonferrous metal weight of an 
airplane, and while they contain rela- 
tively small percentages of magnesium 
in the aggregate they explain the 
consumption of a large quantity of 
that metal. In addition to aireraft, 
other industries extended their use of 
magnesium-base alloys in struetural 
applications in 1940 and the mu- 
nitions industry consumed much 
larger quantities of powder. 
Magnesium metal was produced 
commercially in the United States for 
the first time in 1915. Before that 
date Germany supplied virtually all 
the world requirements. Domestic 
production rose from 87,500 Ib. in 


-1915 to 284,118 lb. in 1918, then 


dropped to 48,000 Ib. in 1921 as the 
wartime demand for the metal in 
pyrotechnies ended. By 1925, how- 
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Courtesy Dow Chemical Co. 


Representative magnesium alloy engine and propeller parts used 
in the production of an American second-to-none air armada 


ever, consumption had risen to 245,- 
000 Ib. and a subsequent gradual but 
steady growth of the industry caused 
sales to increase to 1,434,893 |b. in 
1933, 3,903,312 in 1936, and 12,500,- 
000 in 1940. During this 26-year 
period of growth, the price of mag- 
nesium metal was reduced materially 
from $5 per |b. in the early years of 
World War I to $1.30 in 1921, 86 
cents in 1925, 48 cents in 1930, 30 
cents in 1932 and 27 cents in 1939. 
The increase in domestic production 


(sales) and decrease in price of mag- 
nesium from 1915 to 1940 is clearly 
shown by Fig. 1. 

It was not until 1928 that more 
than half a million pounds of mag- 
nesium were sold or used in the 


United States. About this time in- 
dustry began to realize definitely that 
magnesium had uses other than as a 
deoxidizer in nonferrous metallurgy, 
a constituent of aluminum and other 
alloys, and a pyrotechnic. It was 
found that magnesium alloy could be 
employed to advantage structurally. 
The production of magnesium-alloy 
struetural products rose slowly—from 
114,464 Ib. in 1930 to 975,640 in 1936. 
As further developments were made 
in technology, more industries turned 
to fabricated magnesium-alloy strue- 
tural products and in 1939 produc- 
tion rose to 2,356,260 lb. The use of 
magnesium-alloy structural products 
shattered all previous records in 
1940, and domestie production and 
consumption in 1941 and 1942 are 


expected to be much greater. It is 
anticipated that the trend toward 
magnesium will continue after world 
peace is restored, as the price of the 
metal is reduced further and as 
stronger and more corrosion resistant 
alloys, improved foundry and fabri- 
eating technique, and new uses are 
discovered by industry. 

Although as many as five compan- 
ies were producing magnesium metal 
during the early years of World War 
I, only two producers remained in 
1920—The Dow Chemical Co. and the 
American Magnesium Corp. The 
latter discontinued ‘production in 
1927 but remained in the industry as 
one of the leading fabricators of mag- 
nesium products. At present there is 
only one producer in the United 
States—The Dow Chemical Com- 
pany, which operates plants at Mid- 
land, Mich., and Freeport, Tex. The 
Midland plant, in commercial opera- 
tion many years, doubled its capacity 
in February 1940, and now is pro- 
dueing at the rate of 13,000,000 Ib. 
per year. The Freeport plant began 
production in January 1941, and is 
expected to reach its originally 
planned annual capacity rate of 13,- 
000,000 lb. during the first half of 
the year. As further expansion is ex- 
pected at both plants," the combined 
annual production may total 30,000,- 


*A certificate of necessity was issued March 
7. 1941, to Dow Chemical Co. for further plant 
expansion at Freeport. It covered $10,000,000 
for increased magnesium metal production.— 
Editor 


000 Ib. in 1941. Even larger quanti- 
ties of metal presumably will be nee- 
essary to meet military and civilian 
requirements, particularly in view of 
the ever-increasing domestic aireraft- 
production program and British de- 
mands. At the present accelerated 
rate of output, there is an acute 
shortage of magnesium and it has 
become necessary to limit use of the 
metal to defense industries. Although 
a number of well-established chemi- 
cal, mining and other companies have 
evinced interest in the production of 
magnesium, only one, expected to be 
known as the Permanente Chemical 
Co., has publicly announced its inten- 
tions to produce the metal. 

The supply of magnesium-bearing 
minerals and rocks is very large; in 
fact, magnesium is the third most 
abundant of the common industrial 
metals in the earth’s crust, being sur- 
passed only by aluminum and iron. 
Like aluminum, magnesium does not 
occur as a free metal in nature. Raw 
materials from which economic ex- 
traction of the metal appears feasible 
include magnesium chloride derived 
from underground brine and sea and 
lake water and from salt, potash, and 
various other saline operations; and 
magnesium oxide derived from mag- 
nesite, brucite, dolomite, and other 
minerals. At present domestic sup- 
plies are obtained from underground 
brine at Midland, Mich. and from 
sea water at Freeport, Tex. Sea wa- 
ter contains about 0.14 percent mag- 
nesium and offers an unlimited sup- 
ply of raw material. Metal now is 
recovered from the sea in the United 
States, Japan and possibly Italy. 
Great Salt Lake, whose waters con- 
tain 0.6 to 3.2 percent magnesium, 
and other closed basins are potential 
ore bodies. Lake brine serves as a 
source of magnesium in the U.S.S.R. 
Considerable byproduct magnesium 
chloride is available from salt, pot- 
ash and other saline operations. Al- 
though some of this material is uti- 
lized in the manufacture of Epsom 
salt, potassium magnesium sulfate 
and other products, a large portion 
is discarded. Waste magnesium salts 
are available from New Mexico pot- 
ash operations and probably from 
salt and saline works in Michigan, 
California, Texas, and other States. 
Germany’s large magnesium produc- 
tion is derived from byproducts of its 
potash-salt mines. 

Various estimates have been pub- 
lished on the magnesite reserves of 
Washington, California, and Nevada. 
Reserves in Washington alone are re- 
ported totaling five to seven million 
tons and each of three large deposits 
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in Stevens County, Washington, con- 
tains 1,000,000 tons. In California 
magnesite is found in 18 counties and 
many of the deposits contain substan- 
tial quantities of high-grade ore. Very 
large but chiefly low-grade bodies of 
magnesite occur in Nevada in the 
vicinity of Boulder Dam. Pure mag- 
nesite (MgCO,) contains 28.7 per- 
cent magnesium. Magnesite is em- 
ployed in the production of mag- 
nesium in France, Switzerland and 
Japan and possibly to some extent in 
Germany and the United Kingdom. 
Brucite reserves near Luning, Nev., 
are estimated at 3,350,000 tons. Al- 
though no other domestic deposit of 
such high magnesium content is 
known, this large body alone con- 
ceivably could yield many thousands 
of tons of metal. Pure brucite 
(Mg(OH).) contains 41.6 percent 
magnesium. Very large occurrences 
of dolomite and high-magnesia lime- 
stone are scattered over the United 
States. Among the States with large 
reserves are Ohio, Pennsylvania, Ala- 
bama, California, Connecticut, Illi- 
nois, Indiana, Iowa, Michigan, New 
York, Virginia, and Wisconsin. Pure 
dolomite (MgCO,CaCO,) comprises 
13.8 percent magnesium. Dolomite 
is employed in the United Kingdom 
now that the war has largely shut 
off the importation of magnesite. Al- 
though serpentine (3Mg0.2Si0..- 
2H.0) contains 25.9 percent mag- 
nesium when pure, it has not been 
used in any of the eight magnesium- 
producing countries. Enormous quan- 
tities of serpentine are available in 
the United States, but separation of 
the magnesium from this siliceous 
rock probably is more difficult than 
from the carbonates—magnesite and 
dolomite. 

Although the supplies of raw ma- 
terial are abundant, the recovery of 
magnesium therefrom requires con- 
siderable technical skill. Until re- 
cently virtually all of the world out- 
put was produced by the electrolysis 
of fused magnesium chloride derived 
from ecarnallite and other potash 
salts, underground brine, lake and 
sea water, magnesite and dolomite. 
The method still accounts for the 
larger part of the world output. 
During the last few years, however, 
the direct electrothermal process was 
discovered, and production by this 
method has grown steadily abroad. 
The chief difficulty in the manufac- 
ture of magnesium by the electrolysis 
of fused chloride lies in producing 
anhydrous MgCl, from the hexahy- 
drate, which is recovered when nat- 
ural brine and salt byproducts are 
used as raw material. When the 


cheaper saline byproducts are not 
employed as raw material, anhydrous 
magnesium chloride can be produced 
simply by the chlorination of mag- 
nesia (magnesium oxide). The com- 
paratively recent direct eleetrother- 
mal reduction method is based upon 
a chemical reaction easily reversible 
and a reducing or inert atmosphere 
must be maintained throughout the 
process to prevent reoxidation. Mag- 
nesia and carbon are heated at tem- 
peratures above 1,900 deg. C., and 
it is necessary to cool rapidly the 
resultant equilibrium mixture of Mg 
and CO to 200 deg. C. This is ac- 
complished by chilling and condens- 
ing the magnesium vapor in a hydro- 
gen or other reducing environment. 
The impure product that results is 
purified by distillation. The pilot 
plant at Radenthein, Austria, using 
the Hansgirg direct thermal hydrogen 
reduction process had an explosion 
in August 1939, and the works have 
been temporarily abandoned. The 
process, however, apparently now is 
in operation in Korea and sdon will 
be utilized in the United Kingdom. 
A recently announced British direct 
thermal-recovery process employs a 
high-frequency induction furnace with 
a ferrosilicon or calcium carbide re- 
ducing agent. The resultant mag- 
nesium vapor is condensed on a cool- 
ing dome covering the furnace. While 
considerable progress has been made 
in recent years on processes for the 
production of magnesium, all are in- 
trieate and are based either upon the 
electrolysis of the chloride or the 
electrosmelting of the oxide. 

In 1936 the Bureau of Mines in- 
itiated studies on the beneficiation of 
lew-grade magnesite ores and on 
methods for the production of mag- 
nesium from magnesite. Flotation 
methods were discovered that yield 
magnesite suitable not only for re- 
duction processes but also for high- 
grade refractories. Experiments were 
conducted on the production of an- 
hydrous magnesium chloride and its 
electrolysis. Recently work has been 
concentrated on the relatively new 
direct electrothermal process, and a 


Fig. 1 — Trends in quoted price and pro- 
duction (sales) of magnesium in the 
United States, 1915-1940 
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laboratory-size pilot plant soon will 
be placed in operation. As hydrogen 
is highly explosive, the Bureau of 
Mines is employing a spray of hydro- 
carbon oil to chill and condense the 
magnesium vapor produced in the 
electrothermal reduction of magnes- 
ium oxide by carbon, and the mag- 
nesium and oil are separated by dis- 
tillation. 


WORLD PRODUCTION AND USES 


Although official data on world 
magnesium output are not available, 
production is estimated as approxi- 
mately 21,900 short tons in 1937, 
26,400 in 1938, 36,200 in 1939, and 
45,000 in 1940. According to a 
reliable source, Germany’s produc- 
tion of magnesium in 1940 was be- 
tween 18,000 and 21,000 tons. The 
United States produced 6,250 tons 
in 1940 and is expected to contribute 
15,000 tons or more in 1941. The 
world producers in 1940, in apparent 
order of importance, were Germany, 
the United Kingdom, the United 
States, Japan, France, U.S.S.R., 
Italy, and Switzerland. 

Of the magnesium consumed in the 
United States during the last two 
years, probably 65 percent was used 
jn fabricated products, 30 percent 
in aluminum, zine, and other alloys, 
and 5 percent as a scavenger and 
deoxidizer in metallurgical works and 
in pyrotechnics, chemicals, ete. Of 
the structural magnesium-alloy prod- 
ucts, the aircraft industry uses about 
80 percent and the automobile, port- 
able and high-speed equipment and 
tool, textile and other industries 20 
percent. About 60 percent of the 
metal utilized in aireraft is in econ- 
struction of the engine, the remainder 
is employed in the airframe and 
wheels. Sand and die castings, ex- 
trusions and rolled sheet are the 
principal fabrications. Magnesium- 
alloy sheet was produced for the first 
time in 1939 for such interior parts 
of airplanes as walls, floors, seat and 
berth members, partitions, doors and 
other secondary structures. 

It is believed that magnesium is em- 
ployed abroad for about the same 
uses as in the United States, except 
in Germany and possibly Japan, 
where the lack of certain other metals 
has initiated its use as a substitute 
material. In Europe, as in America, 
the aireraft industry takes most of 
the light metal consumed, but Euro- 
pean automobiles probably contain 
much more magnesium than the aver- 
age American make. Recent German 
uses for magnesium include telephone 
switeh parts, bus bars, aerial bombs, 
engraving plates and instruments. 
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Potato Starch 
Technology Modernized 


GEORGE J. MULLER Morningstar, Nicol, Inc., New York, N. Y. 


Chem. & Met. INTERPRETATION 


Manufacture of white potato starch is an old industry in the United 
States, but one which until recently was rapidly dying out from poor 
quality of product in comparison with the imported material, and 


lack of technical advance. 


About two years ago, however, almost 


as if in anticipation of the shutting off of European imports, two 
manufacturers established thoroughly modern plants in Maine, fore- 
shadowing the rebirth of the industry. Our author tells something of 
this essential but little known product and describes in detail one of 


the two new plants.—£ditors 


gpmmieere there has always been 
a considerable market for white 
potato starch in the United States, 
especially in the textile industry, 
American manufacturers have net, 
until reeently, been able to turn out 
a product that could compete on a 
quality basis with the material im- 
ported from Holland and Germany. 
Consequently, the American industry 
had dropped off seriously in the 
recent pre-war years and users to a 
large extent had to put reliance upon 
imports. 

Ilowever, the development of the 
chemurgie idea, plus the growing 
threats of European disturbances, 
convinced two United States con- 
cerns of the need for a modernized 
domestic industry founded on the 
best of available engineering. Both 
concerns, shortly before the start of 
the European war, went to Germany 
for their processes and the greater 
part of their equipment, for it was 
there that the industry had attained 
its highest state of technical develop- 
ment. In 1938-39 both concerns es- 
tablished plants at Houlton, Maine, 
in the heart of the famous Aroostook 
County potato country. The author’s 
company, through its subsidiary, 
Aroostook Potato Products, Ine., 
built a faetory of 10 tons of starch 
per day capacity, which may be in- 
creased in the future. The New 
England Stareh Co. built a some- 
what similar factory of 16 tons ea- 
pacity, together with a_ wet-starch 
plant at nearby Mars Hill, the prod- 


uct of which is shipped to Houlton 
for the final refining and drying. 
The processes employed by both con- 
cerns, while differing in details, are 
essentially alike in principle. The 
first mentioned plant, with which the 
author is, of course, most familiar, 
is the one deseribed here. 

White potato starch has been made 
in the United States for over 100 
years, and a considerable amount 
was produced during the latter 


1800's. (See C. A. Brautlecht, Mod- 
ernization of the Maine Potato 
Starch Industry, Report of New 
England Assn. of Chemistry Teach- 
ers, December 1939; also Ind. Eng. 
Chem., July 1940, p. 893 ff.) At the 
turn of the century about two-thirds 
of the plants were in Maine. By 
1940, however, competition from corn 
and other starches, and imported 
potato starch, had decreased the num- 
ber of white potato starch factories 
materially, leaving a total of 27 in 
Maine (all in Aroostook County), 
and one other active plant in Min- 
nesota. Maine eapacity at present 
is about 150 tons of starch per day. 
There are also two sweet potato 
starch factories now in operation in 
Southern United States, using the 
process developed in 1934 by the 
U. S. Department of Agriculture. 
In recent years, according to the U. 
S. Tariff Commission’s Report No. 
138 (Second Series), on “Starches, 
Dextrines and Related Products,” 
published early this year, United 


Flow diagram of white potato starch process used in plant of 
Aroostook Potato Products, Inc., Houlton, Maine 
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Compartment washer where potatoes 


are scrubbed for 


removal of dirt 


States production of white potato 
starch has been in the range of from 
4.4 to 38 million |b., with varying 
amounts imported, often exceeding 
production. Up until the German 
occupation of the Low Countries, 
substantially all imports were sup- 
p-ied by the Netherlands, owing to 
the preferential tariff accorded that 
country and to export restrictions im- 
posed by Germany. Japan is also a 
large producer of both this product 
and of sweet potato starch, but has 
not contributed materially to the 
United States requirements. 


Below—Washed potatoes are elevated 
to the hopper, then fed by a screw con- 
veyor to the small high-speed rasp at 
the lower right 


Bottom—First and second stage screen- 
ing units shown here each comprise a 
brush sieve discharging to a shaker 
sieve below it 


Originally used for both food and 
industrial purposes, white potato 
starch is now employed chiefly in the 
latter classifications since it cannot 
compete with corn starch on a price 
basis. It is required in the textile 
industry for finishing, and for warp 
sizing and textile printing pastes. It 
is used in fine laundering, in making 
fine adhesives, in some plywood 
manufacture, in wall paper paste, in 
making nitrostarch, in cosmeties, and 
to a limited extent in specialized 
foods. Now that the new factories 
are offering a domestic product fully 
equal to the best imported starch, ex- 
pansion of uses is to be expected. 

It would appear that Maine, and 
more particularly Aroostook County, 
is the logical place for a considerable 
part of this expansion, owing to the 


high potato yield in this region. 
Aroostook County farmers obtain 


150-600 bu. per acre, and the county 
ordinarily produces 35-45 million bu. 
annually. Closer grading of potatoes 
for table use in recent years has in- 
creased the supply of eulls, with per- 
haps 5-15 million bu. (according to 
Brautlecht) now available annually 
within the state for stareh making. 

White potatoes vary considerably 
in composition depending on variety, 
fertilization, growing conditions, and 
location. The potato is generally 
70-80 percent water and contains, in 
the case of Aroostook County pota- 
toes, an average of 12 percent starch. 
In addition there are proteins, fat, 
sugars, cellulose, organie acids, and 
other substances in minute quanti- 
ties. It has been the experience of 
the Japanese that white potato stareh 
and sweet potato stareh find differ- 
ent uses and do not tend to compete. 
One advantage of the former product 
is that it can be made purer, in fact, 
practically 100 percent pure starch. 

Aside from the new plants at Houl- 
ton, and a few of the older plants 
where a limited degree of moderniza- 
tion has taken place, most of the in- 
dustry in the United States still 
operates in much the same way as 
formerly. In the older plants, pota- 
toes are washed and then rasped, 
usually against a revolving drum 
earrying perforated metal plates in 
which jagged holes are punched. 
The pulp is then screened and settled 
in vats and the skimmings discarded, 
with subsequent re-suspension in 
fresh water and re-settling and skim- 
ming. The finally cleaned product 
is shoveled into buckets or ears and 
elevated to the top deck of a multi- 
deck dry house which is heated with 
steam or by means of stoves. As the 
starch dries it falls from one deck 
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grid to the next below, finally reach- 
ing the floor from which it is shoveled 
into sacks for storage and shipment. 
Where the old type plant rarely 
obtains a yield of over 50 to 70 per- 
cent, plants of moderate design are 
capable of yields up to about 90 per- 
cent of the starch in the potatoes. 

Manufacture of white potato 
starch is not a particularly complex 
operation on paper, since it involves 
only the extraction of water soluble 
materials, plus the mechanical separa- 
tion of non-stareh solids from the 
potato. Nevertheless, considerable 
experience has gone into developing 
the modern process, both in the design 
of the equipment and in determining 
the best conditions at various stages, 
and the best methods of control. 
Briefly, the process comprises the 
washing of the potatoes to remove 
the dirt; their rasping to dissociate 
the starch cells from each other and 
from the two skin layers; and a 
series of sieving and settling opera- 
tions to separate the starchy and 
non-starchy portions. As the opera- 
tions are carried out in water sus- 
pension, the soluble constituents are 
removed with the water. The final 
operations, including the filtering, 
drying, bolting and packing of the 
purified starch are carried out in 
conventional equipment. 

The new factory of Aroostook 
Potato Produets, Ine., is housed in a 
two-story structure, 60x 108 ft. in 
size, with one of the stories partially 
below ground on two of its sides to 
permit dumping the incoming pota- 
toes into the storage cellar directly 
from the unloading level, without 
mechanical handling. The lower floor 
houses in addition to the storage 
cellar all of the equipment with the 
exception of the filter, dryer and 
packing equipment. The upper floor, 
at receiving and loading level, is 
supplied with a railroad spur at 
one side and a road for truck en- 
trance at another. The lower story 
is of poured concrete, and the upper, 
of frame construction, covered with 
asbestos shingles. In addition to pro- 
viding space for the finishing opera- 
tions, the upper floor comprises the 
storage area for bagged starch, plus 
receiving and shipping areas, and 
the space for works office and control 
laboratory. 

Slightly less than half the area of 
the lower floor is given over to potato 
storage, with the storage space ex- 
tending around two sides of the 
building, separated from the manu- 
facturing area by a dust-tiglit con- 
erete block partition rising from floor 
to ceiling. Potatoes, as they are 


At upper left is the continuous centrifugal protein water separator, and to the 
right, the fine sieve used on starch milk from the separator 


Two levels of starch tables are used for final purification, with settled starch 
removed by shovelling as shown to a screw conveyor 


trucked to the plant, are rolled in 
barrels to hatches in the upper floor 
level and dumped to the storage cel- 
lar which has a capacity of about 
10,000 bbl. of potatoes, at 165 lb. per 
barrel. Recovery from the cellar is 
by means of an under-floor flume cov- 
ered with planks which are removable 
to permit shovelling the potatoes into 
a stream of river water flowing there- 
in. Stones are trapped in the flume 
and a certain amount of washing 
also takes place. Potatoes are thus 
floated to a flight elevator which 
lifts them a few feet, discharging 
into a potato washer. 

Water supply for the plant is of 
two kinds, river and deep-well. The 
quality of water in potato starch 
manufacture is of extreme im- 
portance, both from the standpoint of 
its cleanliness, and of its actual com- 


position, since iron in water tends to 
react with one of the potato consti- 
tuents, forming insoluble precipitates 
which clog the screens. River water, 
therefore, is used only in recovery of 
potatoes from storage, and in their 
washing, with deep-well water used 
from that point on. River water is 
supplied by two pumps totalling 15 
hp. and well water by two deep-well 
pumps of 15 hp. each, both throw- 
ing 200 g.p.m. against a total head 
of about 250 ft. In addition, three 
booster pumps totalling 10 hp. are 
employed. 

Process steam and power are gener- 
ated in a one-story addition at one 
end of the plant. Here is installed 
the 150 hp. oil-fired boiler which 
generates steam at 125 Ib. for the 
dryer, leaving an excess for con- 
version into power by means of a 
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Troy vertical engine. This engine 
not only drives the main line shaft 
which powers most of the equipment, 
but also an 85 kva. generator for 
producing electricity for the water 
pumps. The power-steam balance is 
such that it is necessary to purchase 
only sufficient electrie power for 
lighting and for the dryer drive. 
Exhaust steam from the engine at 
about 15 lb. pressure is used for 
building heating and for preheating 
the dryer air. 

Getting back to the process itself, 
after the potatoes are lifted from the 
recovery flume by the flight elevator, 
they are dumped into the first of 
four compartments in the washer. 
This is a trough-like affair of eon- 
erete with semi-cylindrical perforated 
metal false bottoms in each compart- 
ment, equipped with a_ horizontal 
shaft carrying paddles for agitating 


the potatoes, carrying them toward 
the discharge, and lifting them from 
one compartment to the next. The 
washing compartments are supplied 
with river water and overflow to an 
under-floor channel draining to the 
river. Between each of the washing 
compartments is a dry compartment 
for draining. 

The thoroughly cleaned potatoes 
from the last washing stage are ele- 
vated to a 3-ton steel hopper, then 
fed by a serew conveyor to the saw- 
tooth rasp, which is a small 3,500 
r.p.m. mill consisting of a casing with 
stationary teeth around a part of 
the periphery, inclosing a rotating 
drum on the surface of which are 
closely spaced hardened steel blades 
eut into numerous teeth, and re- 
sembling hacksaw biades. Potatoes 
enter the top of this machine and are 
rasped to a pulp between the moving 


This string discharge vacuum filter with cake scoring device delivers the starch 
in broken “sticks” to the dryer shown below it 


Aeroform dryer with four automatically controlled drying zones where wet starch 
is dried to the desired final 17 percent moisture content 
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and stationary blades, the pulp 
dropping to an agitated concrete 
sump. At this point SO,, to the 
extent of about 4 lb. per ton of 
starch, is added to the pulp, the flow 
rate being controlled with a rota- 
meter. This treatment serves to 
prevent bacterial action and also 
facilitates separation of the starch. 
Sufficient well water is added at this 
point to produce a_ free-flowing 
slurry. The slurry is then elevated 
by means of a vertical single-cylinder 
plunger pump to the sieves. 

The coarse fiber constituting the 
principal non-starchy part of the 
potato is now to be separated. This 
is accomplished in a two-stage sereen- 
ing unit, consisting in each stage of 
a rotary brush sieve with a 50 mesh 
perforated metal surface, discharg- 
ing to a horizontal shaking sieve 
clothed with bronze wire (80 mesh 
in the first stage and 100 mesh in the 
second). For compactness the sec- 
ond stage sieves are placed over the 
first. In the first stage, the coarse 
pulp remains on the sieves and dis- 
charges over the end to a fine attri- 
tion mill where it is ground between 
synthetic stones. The fine pulp, con- 
stituting the erude starch milk, flows 
through the sieves and drops to the 
continuous centrifugal protein water 
separator, later to be described. The 
pulp from the fine mill drops to an 
agitated sump from which it is lifted 
by a plunger pump to the second 
stage brush sieve. Here it is washed 
with additional well water. Fiber 
separated on this and on the 100 
mesh shaking sieve below it, drops to 
a sump from which it is pumped to 
waste. The starch milk passing 
through the two second-stage sieves 
flows on to the brush sieve of the 
first stage, which is below, and there 
combines with the milk separated in 
the first stage, flowing with it to the 
protein water separator. 

The next operation removes the 
bulk of the water soluble material in 
the original potatoes, at the same 
time concentrating the starch milk. 
The protein water separator which 
effects this separation is a continuous 
horizontal centrifugal of the type 
employing an imperforate rotating 
bowl from which the settled solids 
are removed continuously at one end 
by means of a serew flight, while the 
bulk of the liquid flows from the 
other end. The starch concentrate at 
this point leaves with a water con- 
tent of about 70 percent on the wet 
basis, with little starch lost in the 
protein water, which is discarded 
through an under-floor channel. The 
(Please turn to page 83) 


— 


| 
| 
| 
| 
= 
= 
: 


Unloading Tank Cars of 
Sulphuric and Mixed Acids 


Chem. & Met. INTERPRETATION 


Unloading tank cars containing sulphuric and mixed acids is one of 
the most common of chemical handling operations. However, un- 
der conditions where speed and relative inexperience may become 
important factors in safety, as in the speed-up caused by the present 
defense emergency, it may be well to outline the procedure as 
recommended by the Manufacturing Chemists’ Association in the 
recently revised Manual Sheet TC-1*, which for the first time also 
gives a recommended hook-up for the thawing and unloading of 
tank cars containing frozen or congealed oleum. The recommended 
practice, designed to eliminate possible hazards from accumulated 
tank pressures and acid overflow, is described in the following ab- 
stract. The manual itself should be consulted for details.—FEditors. 


and mixed acids, 
among the most common of 


chemicals, can often be hazardous to 
life and property if improperly han- 
died. For the unloading of tank 
cars containing sulphuric or mixed 
acids, the preeautions outlined below 
should be followed at all times, re- 
gardless of so-called “urgencies” that 
too often cause carelessness and ex- 
pensive accidents. 

Preliminary Precautions—Unload- 
ing operations should be conducted 
only by carefully instructed reliable 
employees, under adequate supervi- 
sion and provided with adequate pro- 
tection against personal injury. Wa- 
ter in ample quantity for first-aid 
purposes must be immediately avail- 
able at the unloading rack. No un- 
covered flame of any kind should 


*Manual Sheet TC-1, revised 1941, 
Manufacturing Chemists’ Association of 
the United States. 608 Woodward Build- 
ing, Washington, D. C. Price 12 cents. 


Fig.1-Piping arrangement for unloading acid tank cars 


ever be permitted near openings of 
the tank for any purpose. Either 
an ineandescent electric light with 
gas-proof socket and connections or 
a portable flashlight ean be used with 
safety. Under no circumstance should 
the unloading air pressure exceed 30 
lb. per sq.in. If more pressure is 
required, an acid pump should be 
provided for discharge. The com- 
pressed air used for discharge of the 
tank must be as free as possible from 
moisture and contamination. 

Before the unloading procedure is 
begun, the hand brake of the ear 
must be set and the wheels blocked. 
In addition, caution signs should be 
placed fore and aft of the ear as a 
warning to switching crews. Dome 
fittings should be inspected thor- 
oughly for evidence of leaks or 
other defects in order to avoid pos- 
sible acid spray after the tank is 
subjected to air pressure. A _ rep- 
resentative sample of the contents of 


Notes: (a) Water separator; (b) pres- 
sure reducing valve set at 30 lb.; (c) pop 
valve set at 30 Ib.; (dad) valve to release 
air pressure; (e) fittings up to this 


point to be used only when car contents 
is completely thawed; (f) shut-off valve, 
to be closed tightly when heating frozen 
car; (g) valve for relieving pressure in 


Fig.2- Piping arrangement for unloading frozen acid and oleum 


the tank ean be obtained by re- 
moving the dome cover and slowly 
lowering a small-neck bottle to the 
bottom of the tank. Finally, it is 
important to remember never to use 
a rubber hose for the acid discharge 
connection. 

The dome fittings of tank ears 
may be of different types, but all are 
designed to require unloading through 
the dome acid connection by means 
of compressed air or by a pump. 
The principal dome fittings may be 
identified in accompanying Fig. 1. 
Most tank ears are provided with a 
safety vent device incorporated in 
the vent cap “A” (see Fig. 1) which 
must be removed to provide airline 
eonnection for unloading. Some tank 
ears are either equipped with safety 
vent device (vent cap “A”) or an 
inlet nipple with cock attached. The 
additional sealed safety vent “B” on 
such ears is not to be removed as it 
protects the tank against excessive 
pressure during unloading. 

Unloading Procedure — Unloading 
operations should be carried out 
strictly in the following sequence: 

1. Remove the entire air vent de- 
vice very slowly from the top of the 
2-in. pipe nipple, or if the car is 
equipped with an air inlet, open it. 

2. The filling cover on the dome 
may now be safely removed in order 
to obtain a sample of the product, 
after which it must be tightly se 
cured in place, making sure that the 
gasket is properly seated. 

3. Remove the pipe cap from the 
top of the acid discharge pipe and 
make a steel pipe connection to the 
storage tank line. 

4. Make a steel pipe connection 
from the plant air line to the air 
connection on the tank ear dome. 
The air line must have a. pressure 
reducing or safety valve set at not 
over 30 lb., and an air gage and valve 
to release the pressure when the car 
is emptied. (See Fig. 1). 


To tank ‘car. 
acid connection 


To tank ‘cor 
air connection 


car, to be open only when heating frozen 
car; (A) vent cap or pipe cap removed; 
(B) sealed vent cap, to be left in place 
when discharging acid. 
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Acid 


5. Apply air pressure slowly until 
there is a normal flow of acid to the 
storage tank. Then adjust the air 
pressure and maintain until the tank 
car is completely emptied, as evi- 
denced by the dropping pressure and 
a sound of air rushing through the 
discharge pipe. When the discharge 
line is completely emptied, shut off 
the air, open the release valve and 
allow the acid pipe to drain. 

6. Disconnect the plant air fittings 
from the safety vent or the air in- 
let on the ear and replace the safety 
vent or close the air inlet. 

7. Do not disconnect the acid line 
until the tank ear is at atmospheric 
pressure and sufficient time has been 
given to permit complete drainage. 

8. Disconnect the plant acid line 
from the discharge pipe fitting and 
tightly replace the pipe cap or plug, 
using a wrench. 

Unloading Frozen Sulphuric Acid 
and Oleum — Since the higher 
strengths of sulphurie acid and oleum 
often congeal or erystallize in very 
cold weather, this condition should 
be tested for by working an iron or 
steel pipe down through the dis- 
charge pipe. If the product is erys- 
tallized, the pipe will not reach the 
bottom of the tank. The only satis- 
factory method of liquefying the 
preduet is by placing the tank ear in 
a heated building and thawing the 
contents. Under no cireumstances 
should an attempt be made to thaw 
the contents by building a fire or 
by using an open flame under or 
around the tank, as the consignee 
will be responsible for al! fire dam- 
age and, in addition, there is danger 
of explosion. The piping arrange- 
ment shown in Fig. 2 should be used 
throughout the heating operation to 
avoid possible tank damage from ex- 
cess pressure and overflow of acid 
through the dome fittings. After 
thawing, the contents of the tank 
should be unloaded aceording to the 
recommended procedure given above. 


WHITE POTATO STARCH 
(Continued from page 81) 


concentrate drops to an agitated 
sump where additional SO, may be 
added. From here it is pumped, as 
needed, by means of a plunger pump, 
to a refining screen, which is a single- 
deck shaker clothed with 120 mesh 
bronze wire. Here any remaining 
fine fiber is separated, to be dis- 
charged with the waste pulp from 
the first and second stage screens. 


Starch from the dryer is elevated to a bolter which breaks up agglomerates and 
discharges to this bagging station for final packaging 


The through product from the re- 
fining sieve drops to a sump which 
serves us the feed tank for the first- 
stage starch tables. The tables are 
on two levels, one group on _ the 
ground floor and the other on a 
mezzanine above the first. Each stage 
consists of a series of 20 parallel 
troughs, 40 ft. long, having a total 
drop of 1 in. and formed with a 
polished concrete floor and wood 
plank separators. The starch slurry 
is admitted at the higher end from a 
launder, flowing over a weir and on 
to the sloping tables. Any excess 
slurry supplied to the launder re- 
turns to the feed tank, while the 
starch entering the tables settles in 
the slowly moving current, allowing 
the remaining protein water to dis- 
charge to a waste water flume at 
the lower end. When the tables are 
filled, the flow is shut off and the 
settled starch (at a water concen- 
tration of about 50 percent) is 
shovelled by hand on to a serew con- 
veyor which traverses the tables. The 
conveyor drops the starch to an 
agitated sump where it is repulped 
with well water and is fed to the 
second stage table. Here again, the 
overflow from the table feed launder 
returns to the feed tank. The thor- 
oughly purified retabled starch is 
shovelled to a conveyor, as in the 
first stage, and dropped to a second 
agitated sump. 

The discharge ends of the starch 
tables are provided with an extra 
trough, returning to the feed vat. 
This arrangement makes it possible 
when desired to effect a starch sepa- 
ration on the basis of particle size, 
larger particles being dropped on the 
table, and smaller particles return- 
ing to storage to be worked up as a 
separate product. 
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From the storage sump following 
the second stage tables, starch is 
pumped to a storage tank, and then, 
as required, to a 5 ft. diameter by 
74 «ft. face Filtration Engineers 


vacuum filter on the upper floor of 


the building. This filter, which is 
supplied with a cake scoring device 
and string discharge, reduces the 
starch to 40 percent water on the 
wet basis and discharges the cake as 
small broken strips direetly to the 
travelling bed of a Proctor & 
Schwartz Aeroform dryer, 8 ft. wide 
by 32 ft. long. This dryer, divided 
into four air zones which are sepa- 
rately controlled by automatic instru- 
ments, has a capacity of 1,500 lb. 
of dried starch per hour, dried from 
about 40 down to about 17 percent 
moisture on the wet basis. Air for 
the dryer is preheated with 15 lb. 
exhaust steam from the engine, sup- 
plemented with 125 lb. live steam 
from the boiler. Dry stareh dis- 
charges to an elevator, being raised 
to a brush type silk screen bolter 
which breaks up the agglomerates 
and delivers the starch via a screw to 
the four-nozzle bagging _ station. 
Here the starch is filled to the 
approximate weight of 200 lb. into 
paper-lined burlap bags, after which 
the bags are transferred to a seale 
for final weight adjustment. Filled 
bags are then sewed and stored on 
this floor, awaiting shipment. The 
plant provides space for the storage 
of approximately 350 tons. 

The foregoing outlines briefly the 
methods employed in one white 
potato starch factory. As the in- 
dustry develops, doubtless still fur- 
ther improvements will be worked 
out, among them possibly the substi- 
tution of horizontal continuous cen- 
trifugals for the starch tables. 
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Long-leaf yellow pine was used in this pipeline built to carzy untreated waste from the main plant to the effluent treating plant 


Calco’s New Waste Treatment Plant 


C. E. MENSING, R. L. CASSELL, C. H. BEAN, H. C. SPENCER AND V. L. KING 
Calco Chemical Division, American Cyanamid Co., Bound Brook, N. J. 


Chem. & Met. INTERPRETATION 


Here was the problem put up to these chemical engineers: Develop 
an economic and efficient process and provide adequate facilities for 
treating as much as 10,000 g.p.m. of widely varying effluents from a 
highly diversified chemical plant. They first worked out their solu- 
tion in a pilot plant. There they learned that best results were ob- 
tained by special treatment of the most troublesome wastes at their 
source, followed by thorough compositing of all effluents, neutrali- 
zation of residual acidity, final settling, bleaching and aeration. Then 
$325,000 was spent in the construction of a large-scale plant that 


went into operation last November. 


This article describes its many 


interesting features helpful to chemical engineers in other industries 
faced with similar problems.— Editors. 


RGANIZED in 1915 to manufac- 

ture a few dyes and inter- 
mediates, the Caleo Chemical Division 
of the American Cyanamid Company 
now produces approximately 600 dif- 
ferent products, including complete 
lines of dyes, intermediates, acids, 
organic solvents, rubber accelerators, 
antioxidants and pharmaceuticals. 
Its Bound Brook, N. J. plant is 
located on the Raritan River about 
15 miles above its outlet into Raritan 
Bay. 

This river, which is the source of 
95 percent of the plant water and 
receives all the plant wastes, has a 
watershed of 879 square miles that 
drains the north central part of the 
State, including parts of Somerset, 
Middlesex, Morris, Monmouth, Mer- 
eer and Hunterdon Counties. The 
flow of the river throughout the year 
varies from a maximum of four to 
five million g.p.m. to a low of 30 to 
40 thousand g.p.m. Water for drink- 
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ing purposes is pumped from the 
river by several municipalities above 
the Caleo inlet. However, below the 
entry point of the Calco waste, there 
is no water which is used as a potable 
supply pumped from the river. As 
the Raritan River and Bay are 
expected to be used primarily for 
recreational purposes, shellfish cul- 
ture or the development of fish life, 
these classifications are the factors 
determining the degree of treatment 
required on the part of the industries 
and municipalities along the Raritan 
and its tributary streams. 

Caleo has recently built an efficient 
effluent treatment plant and most of 
the municipalities and _ industries 
above and below the Caleo plant are 
treating their sewage and wastes in 
some manner. 

From its inception in 1915, the 
Caleo Chemical Division has grown 
to a plant of 75 buildings covering 
100 acres within the immediate yard. 


In these 25 years about 36 different 
companies have amalgamated with 
Caleo, and their plants have been 
moved to Bound Brook. In each 
ease, before moving them, technical 
men were sent to these places to 
study their operations for extended 
periods of time and to prepare plans 
and process improvements necessary 
to eliminate as much as possible their 
effluent and odor nuisances. At 
Bound Brook the processes were 
arranged so that those of a similar 
character and with similar effluents 
were to be operated in the same or 
adjacent buildings. This early de- 
cision to group similar products, and 
the system of connecting enclosed 
sewers, have facilitated the study and 
the supervision of the disposal of the 
effluents. In some eases the grouping 
of similar produets has made possible 
a small recovery from the wastes 
which would not have been profitable 
if the similar products had been 
manufactured in seattered parts of 
the plant. 

With increasing volumes of waste 
water and contaminating effluents, it 
was apparent early in the growth of 
the company that steps would have 
to be instituted to keep objectionable 
solids and oils from the waste and 
the river. A system of settling basins 
was built to collect tons of iron 
oxide sludge from waste liquors of 
various reduction processes, thus pre- 
venting the deposit of sludge banks 
along the Raritan. Considerable ex- 
pense has been incurred to remove 
from the basins this large amount of 
sludges settled from the effluent, and 
to transport and store the sludge as 
a solid in piles on waste iand. 

A chrome sludge from the manu- 
facture of various triphenylmethane 
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dyes has been collected in a similar 
settling basin and here again vigilant 
supervision keeps these settling basins 
from overflowing anything but clear 
liquors. 

Solid calcium sulphate and iron 
oxide sludge removed from various 
processes by filtering are trucked to 
the dump and thus kept out of the 
effluent. The nitre cake from hydro- 
chlorie acid manufacture has been 
made into a salable product and kept 
from the river entirely. 

Objectionable oil sleeks have been 
eliminated by the installation of oil 
traps in the shops and at the inlet 
of the shop sewers to the main 
sewers. Sludges from the light-oil 
distillation and other processes are 
burned in pits several miles distant 
from the river. Spent acids are col- 
lected and sent to the acid plant for 
purification, concentration and reuse. 

In August, 1937, Caleo and the New 
Jersey State Department of Health 
built and operated for several weeks 
a weir and recording gage to measure 
the flow of the Caleo wastes. These 
records, taken at a time when the 
plant was operating at a good 
capacity, indicated that a momentary 
maximum flow of 10,000 g.p.m. of 
plant waste could be expected in 
midsummer. 

During the same summer (1937) 
the New Jersey State Department of 
Health, aided by Caleo at points 
adjacent to its plant, made a study 
of the pollution in the Raritan. Data 
on river pH, total solids, color, D.O. 
(dissolved oxygen) content, B.O.D. 
(biological oxygen demand), oxygen- 
consuming power, and counts of 
B-coli were taken over a two-month 
period, and at the completion of this 
work graphs and maps of this sec- 
tion of the Raritan were made up by 
the State to show the extent of pollu- 
tion in the river by the Caleo waste. 

As a result of these studies, it was 
decided to build an effluent treating 
plant to reduce pollution of the Rari- 
tan so that:* 


Proper operation of the proposed 
treatment works will result in an 
effluent satisfactory to the Depart- 
ment of Health of the State of New 
Jersey, to wit:— 

(a) In the treatment of the waste 
and other polluting material, all 
free titratable acidity to methyl 
orange or erythrosine indicator shall 
be neutralized. 

(b) The discharge of the treated 
wastes and other polluting matter 
shall not reduce the dissolved oxygen 
content of the water of Raritan River 
after dispersion therein or at a point 


1 Direct quotation from New Jersey De- 
tient of Health Resolution of April 
1939. 


in the river not more than 1,000 ft. 

below the point of discharge from 

the waste treatment plant below an 
average of 50 percent of saturation. 

(This is based on the premise that 

the D.O. content of the waters of the 

Raritan River immediately above the 

point of discharge of the wastes 

does not fall below an average of 

90 percent of saturation.) The 

average D.O. content shall be de- 

termined from the analysis of at 
least six sets of samples, collected 
from a representative cross section 
of the river, during any 8-hr. period 
of any day the plant is in operation. 

(c) The discharge of the treated 

wastes, after the disperson in the 
waters of the Raritan River or at 
a point in the river not more than 
1,000 ft. below the point of dis- 
charge from the waste-treatment 
plant, shall not substantially dis- 
color or add to the turbidity of the 
waters of the Raritan River; result 
in the production of oil or grease 
on the surface of said river; render 
the appearance of the said river ob- 
jectionable to the sight, or produce 
sludge banks in the bed of the said 
river. 

Very little help in handling simi- 
lar wastes was available from do- 
mestic or foreign sources. Because 
technical information on problems 
similar to this was so scant, it was 
apparent that the only solution was 
to develop a process on a small pilot- 
plant scale. 

The pilot-plant for the experi- 
mental work, built at a cost of about 
$20,000, consisted of the basie units 
for a chemical precipitation disposal 
plant: «* 40,000-gal. wooden tub for 
prepr‘ing a 24-hr. composite of all 
wae)'3; a slurry or solution tub; a 
ne, ralizing tank with a high speed 
agitator; a floceulator to coagulate 
the suspended material; a clarifier to 
separate the coagulated solids from 
the clear liquor; a sludge pump to 
remove the precipitated material; 
and a control laboratory. 

In order to understand fully the 
undertaking necessary to develop a 
process to dispose of complex and 
fluctuating industrial wastes from a 
chemical manufacturing plant, at- 
tention is called to the difference be- 
tween these wastes and the domestic 


sewage from a large municipality. It 
is true that the volume of waste 
matter from a city’s sewers may have 
peak loads at regular times of the 
day and the year, but the composition 
of the waste is still fairly constant. 
This must be contrasted to the effluent 
from a chemical plant manufacturing 
600 different products more or less 
intermittently during the year and 
producing about 900 liquid wastes, 
each differing in almost every respect 
from the other. Tests made in the 
Caleo pilot-plant showed that the 
color from the combined sewers 
changed completely throughout the 
day, often within a very few minutes. 
This color concentration was es- 
peciaily noticeable on dilution of the 
untreated waste in the waters of the 
Raritan River. 

The variation in pH from one 
moment to the next and the great 
necessity of finding a process that 
would not be ruinous in its cost of 
chemicals are the reasons for taking 
the full advantage of all the reactions 
possible on the composite of all the 
effluents. For these reasons, the 
pilot-plant was operated batch-wise 
and representative samples of 24-hr. 
plant operation were collected in the 
hope that a 24hr. composite would 
permit such a sufficient number of 
different chemical reactions to take 
place that practically no other treat- 
ment would be necessary. 

Each of the pilot-plant batches in- 
dicated definitely that the first and 
most important step in the treatment 
of the Caleo waste was this thorough 
compositing of the entire plant 
effluents from one day, thereby fore- 
ing the chemicals to mix and react 
with each other to eliminate the ex- 
tremes in color acidity, ete. 

The resulting composited waste 
was quite similar in all the batches. 
A predominance of one color or 
highly acid or alkaline waste altered 
the composite in some degree, but 
there was always a close enough simi- 
larity to apply the same general 
treatment to all the batches. 


Pilot plant in which the experimental work of de- 
veloping the effluent treatment process was done 
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It was found that compositing 
destroyed all of the vivid colors in 
the waste, leaving only an amber 
color. This amber effluent did not 
substantially discolor the river water 
when diluted in the ratio of effluent 
to river flow that is normally ex- 
pected, and the State accepted this 
as fulfilling the third of their re- 
quirements cited in the 
quotation. 

The natural high acidity of most 
of the effluents so destroyed the sani- 
tary sewage that every effort was 
made to permit this treatment to 
continue so as to avoid the cost of 
a separate sewage disposal plant. 
The compositing basin greatly re- 
duced the excessive acidity so that 
less alkali might be ample to neu- 
tralize it. Oxidizing and reducing 
agents mutually destroy one another 
and it was believed that the composit- 
ing of all the effluents from an 
average 24-hr. production would be 
ample. 

To neutralize the residual acidity 
(2.0 to 3.0 pH) in the composited 
waste, byproduct lime from the plant 
of the Commercial Acetylene Co. at 
Lincoln, N. J., and a carbonate waste 
from the Johns-Manville plant at 
Manville, N. J. were tried. The 
latter proved to be the more eco- 
nomieal for the large plant seale. 
Based on the pilot-plant batches, 
from 7.5 to 22.5 tons per day of dry 
carbonate (average, 14 tons per day) 
were found necessary to neutralize 
15 M gal. per day of plant waste. 

Dissolved oxygen tests (Winkler 
Method) were run on dilutions of the 
treated waste from each batch in the 
ratio of one part treated effluent in 
20, 10 or 5 parts of river water. In 
every case there was a small reduction 
in the D.O. eontent of the dilution 
from that of the diluting river water 


foregoing 


reaction. For 


minutes’ 
dilutions of one part treated effluent 
in 20 parts river water, the 15-mim- 
ute reduction averaged 7 percent; for 
1 in 10 dilutions, a 12 percent redue- 
tion; and for 1 in 5 dilutions, a 32 


after 15 


percent reduction. This information 
indicated that there would be no 
great reduction in the D.O. content of 
the Raritan below the dispersion 
dam, and this would satisfy the see- 
ond requirement. 

The process as developed in this 
pilot-plant then consisted of: a. 
Special treatment at souree for 
troublesome effluents. b. Settling all 
solids and skimming all oils. ¢. De- 
struction of all sanitary sewage by 
taking advantage of the strongly acid 


nature of most of the effluents. 
Thorough compositing (24-hr. 


compositing is believed to be enough 
for mutual .destruction). e. Neu- 
tralization of the residual acidity. 
f. Final settling, bleaching and 
aération. g. Diffusion into full flow 
of river. 

A large-scale effluent treatment 
plant costing $325,000 was begun in 
the summer of 1938 and completed 
for operation in November, 1940. 
The essential features in the process 
are described in the following para- 
graphs. 

Many individual effluents which 
are particularly troublesome because 
of color, acidity, reducing ace »n, ete., 
are either destroyed or pretreated at 
their souree before admittance to the 
sewer system and the effluent plant. 

To consolidate the effluent from al! 
sections of the plant and collect it 
at the pumping station, a trunk sewer 
of two 36-in. pipes has been built 
with underground surge basins and 
intercepting sewers, all of which drain 
to the collecting sump. The colleet- 
ing sump is an excavated basin (2 to 


1 slope) with the top level with the 
ground. It is approximately 125 ft. 
square at the ground level and 18 ft. 
deep, lined with rock riprap. The 
volume is 350,000 gal. at the con- 
trol‘ed level with a detention of 35 
min. at a 15,000 gal. per day flow. 
The pump suction lines at the end of 
the basin are protected from rocks 
and boards, by a grillwork of 2x6 
timbers placed on edge at 
centers. 

If the pumping station is shut 
down for any reason—aecidental or 
planned—the level of the waste in 
the colleeting basin will rise and back 
up into the sewers. When this level 
reaches a predetermined height, all of 
the waste will flow over a weir in an 
open surge basin in the sewer system 
and through two tile pipes under the 
dike to an open ditch leading to the 
river. The entire sewer system will 
continue to carry the liquid wastes 
away from the buildings to the river 
with no backing up into the yard. 

The pump house is of reinforced 
concrete, with the floor level 44 ft. 
below the minimum water level in the 
eolleeting basin. At present there are 
two 5,000-g.p.m. centrifugal pumps 
driven by 60-hp. motors operating at 
870 r.p.m. against a 35 ft. head; and 
two 2,500-g.p.m. pumps driven by 
30-hp. motors operating at 1,160 
r.p.m. with the same head as above. 
All the electric power is 220 v., 60 
eyele and 3 phase. 

A series of exhaustive tests to find 
the most resistant materials to use 
for the effluent pumps, valving, and 
piping was done while the pilot plant 
was in operation. From the results 
of these tests, bronze was chosen as 
the metal for the impellers and eas- 
ings of the pumps, and the adjacent 
check and gate valves. The suction 
lines extending through the pumping 
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Plan and elevation of Calco’s effluent treatment plant which cost $325,000 and was completed for operation in November 1940 
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station wall, with 90 deg. elbows 
facing down behind the wooden grill- 
work in the collecting sump, are of 
east iron lined with Amerecoat, and 
acid-resistant paint coating. 

The four effluent pumps discharge 
into a lead-lined pipe which empties 
into the 36-in. wooden stave pipe 
outside of the pumping station. This 
wooden pipe, which is 2,850 ft. long, 
is made up of horizontal concave 
and convex staves of long-leaf yellow 
pine, double vee tongue and groove, 
and grooved at each end of splines. 
The pipe is encircled with 4-in. steel 
rods on 4-in. centers at the beginning, 
increasing to 9-in. centers near the 
discharge end. 

The pipe is supported on wooden 
eradles mounted on reinforced con- 
erete piers. Because the area through 
which this line runs is sometimes 
under considerable water at flood 
time, the wooden line is securely 
fastened to the eradles and piers. A 
heavy tar paint has been applied to 
the exterior, but the inside of the 
pipe has not been treated. 

The wooden pipeline carrying the 
untreated wastes from the plant dis- 
charges against a wooden baffle into 
the compositing basin of 10,000,000- 
gal. capacity and 54 aeres of surface. 
This is an earthen-diked pond, rip- 
rapped with rock at the water level. 
Here, as in the pilot-plant composit- 
ing tub, all the wastes are given 
opportunity for a multitude of 
chemical reactions to take place; for 
various acid and alkaline materials, 
acid and basie dyes, oxidizing and 
reducing agents, salt-forming con- 
stituents, ete., mutually to react and 
produce a uniform, treated effluent. 
Insoluble matter is precipitated, and 
some bleaching by the sun and 
aération take place. Without this 
vital step in the process—the com- 
positing of the waste—subsequent 
operations could not be conducted 
with the controlled uniformity that 
is necessary for the correct treatment 
of the effluent. 

Any floating matter produced by 
the reactions in the compositing basin 
and any oil eseaping the traps in 
the plant are removed from the 
effluent before neutralization in or- 
der to prevent foaming and emulsify- 
ing in the neutralizer, to get the 
greatest amount of aération from the 
air and bleaching from the sun’s 
action in the settling lagoon, and to 
comply with the Department of 
lealth’s requirements that there shall 
be no seum or oil sleek on the effluent. 
The material skimmed goes into a 
three-chambered concrete separator. 
The oil and water mixture is sepa- 


Neutralizer showing alkali distribution trough and agitator motors and 


drives. 


rated in the middle chamber, and the 
oil layer flows through a notch into 
the third section of the separator. 
The water drains from the bottom of 
the middle section to the large settling 
lagoon, the rate of flow being regu- 
lated by an overflow weir box at the 
drain discharge. The oil is with- 
drawn and burned on the dump. 

The residual acidity in the uniform 
effluent from the compositing basin 
is neutralized with the alkaline eal- 
cium carbonate slurry in an area of 
rapid agitation. From the compositing 
basin the effluent flows through a 20- 
ft. wide wooden channel and over a 
weir at which point the slurry is in- 
troduced uniformly across the echan- 
nel by an overflowing saw-toothed, 
agitated distribution trough. The 
effluent with the slurry passes under 
a baffle into the wooden-walled neu- 
tralizer. The propeller-type 
agitators (45 r.p.m.) in the neutral- 
izer are powered by 73 hp., 1,140 
r.p.m. induction motors through Caleo 
standard speed reducers and Texrope 
drives. 

From the neutralizer, the waste 
flows in a short spillway, agitated by 
slow-moving paddles to keep the sus- 
pended material from settling, to a 
distribution flume extending across 
the south side of the settling lagoon. 
The neutralized waste enters the 
final settling lagoon through nine 
outlets in the flume. 

One of the reasons for locating the 
treatment plant so far from the 
main vard was to have it as close as 
possible to the supply of the neu- 
tralizing agent. From nearby Johns- 
Manville Corporation come the tons 
of calcium carbonate necessary to 
neutralize the residual acidity of the 
composited waste. 
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Floating matter and oil are removed prior to neutralization 


To transport this slurry and to 
prepare it for use as the neutralizing 
agent requires a slurry tank and 
pump station at Johns-Manville, & 
pipe from Manville to the Caleo 
treatment plant, and a slurry tank, 
classifier and thickener at Caleo. 

The Manville unit is a reinforced 
concrete slurry tank of approximately 
16,000-gal. capacity attached to a 
conerete pump pit. The tank, which 
receives the slurry as it is discharged 
from the Manville plant, is equipped 
with an agitator (14 r.p.m.) powered 
by a 74 hp., 1,140 r.p.m. reduetion 
motor with a speed reducer and bevel 
gear drive. The tank drains to the 
suction line of a non-clogging centrif- 
ugal pump direetly driven by a 40 
hp., 1,175 r.p.m. induction motor. <A 
6-in. steel pipe, approximately 4,500 
ft. long, conveys the slurry from the 
Manville station to the treatment 
plant. Dresser couplings were used 
on this entire line, and at three 
places extra long expansion couplings 
were installed. 

Arrangements of the valving and 
piping at the Caleo treatment plant 
end of the 6-in. slurry line make it 
possible to receive the slurry in 
the slurry tank, which overflows to 
a 10,000,000-gal. carbonate storaze 
basin, or directly to this same basin 
if the slurry tank is filled. The slurry 
tank is made of ys-in. steel plate, 40 
ft. in diameter by 20 ft. high, and 
equipped with a Dorreo slurry mixer 
mechanism, which is driven by a 15 
hp., 1,175 r.p.m., totally enclosed in- 
duction motor. Supplementary agi- 
tation is achieved by blowing com- 
pressed air through outlets in the 
agitator arms. 

The slurry is removed from the 
tank through a bottom cone located 
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in a reinforced concrete pit under- 
neath the tank. This pit is connected 
by a tunnel to a similar pit under 
the thickener. 

The slurry is pumped from the 
mixer tank to a Dorreo duplex classi- 
fier which removes the sand, grit, and 
unslurried carbonate. The smooth 
slurry passing the classifier is carried 
in an open trough to the center feed 
well of the thickener. The sand is 
raked into a hopper and trucked to 
the dump. A 2 hp., 1,140 r.p.m. in- 
duction motor drives the raking 
machanism in this 4 ft. x 15 ft. 
classifier. 

The thickener is of *s-in. steel 
plate, 60 ft. in diameter by 12 ft. 
deep, with a Derreo torque type 
thickener mechanism driven by a 2 
hp., 1,720 r.p.m. totally enclosed in- 
duction motor. In operation, the en- 
tering slurry moves radially across 
the thickener and the clear overflow 
empties into a steel plate launder 
which is welded to the inside of the 
tank. The launder drains to the 
carbonate storage basin. From the 
bottom eone the thickened slurry is 
pumped to the distribution trough at 
the neutralizer. 

In normal operation, the automatic 
slurry handling equipment—slurry 
mixer and thickener—will be kept 
filled by incoming slurry from Johns- 
Manville. If at any time the Man- 
ville production is insufficient to 
supply the earbonate necessary to 
neutralize the residual acidity of the 
composited waste, settled earbonate 
from the storage basin will be hy- 
draulically mined and pumped to the 
slurry tank. To do this, a vertical 
steel tank, 5 ft. in diameter and with 
three staggered sluice gates, has been 
anchored to a eonerete foundation in 
the earbonate storage basin. In this 
tank is mounted a_ vertical, non- 
clogging sludge pump, with a eapaci- 
tv of 300 g.p.m. against a 50 ft. 
head, which pumps the mined ear- 
bonate to the slurry mixer tank. A 
15 hp., 1,200 r.p.m., totally enclosed 
induction motor drives this pump. 

The settled carbonate will be 
slurried by water pressure from fire 
hoses and washed into the tank 


through an open sluice gate. An 
Ingersoll-Rand pump, directly driven 
by a 40 hp., 3,540 r.p.m., totally en- 
closed induction motor, pumps neu- 
tralized waste from the distribution 
flume to the settling lagoon for the 
fire hose slurrying operation. 

The rate of addition of the con- 
centrated slurry from the thickener 
to the alkali distribution trough is 
controlled by an air-operated gate 
valve throttling a gun rubber hose 
varrying the slurry. The slurry is 
continuously pumped from the thick- 
ener and that not used for neutraliz- 
ing is ecireulated back to the feed 
well of the thickener. 

A Micromax pneumatic pH con- 
troller provides the control on the 
Foxboro air-operated valve for 
neutralizing the residual acidity of 
the composited waste. The glass 
electrodes to measure the pH of the 
neutralized waste are mounted in a 
Leeds & Northrup flow chamber at 
the operating level over the neutral- 
izer grating. Neutralized effluent is 
pumped continuously to this flow 
chamber by a 1-in. bronze centrif- 
ugal pump directly driven by a 4 
hp. totally enclosed induction motor. 

Compressed air to operate the 
diaphragm valve on the slurry line 
to the distribution trough is pro- 
vided by an air compressor driven by 
a 10 hp., 1,745 r.p.m., totally en- 
closed induction motor. The com- 
pressor can deliver a maximum of 
94.5 eu.ft. per min. of air at 20-lb. 
gage pressure, most of which is used 
in the slurry mixer for supplementary 
agitation. 

The settling lagoon receives the 
neutralized effluent from the nine 
outlets of the distribution flume. 
This basin holds 60,000,000 gal. and 
with normal flow, it will provide five 
to six days’ detention period. The 
23 acres of surface presented is con- 
ducive to further bleaching action 
by the sun and aération. The efflu- 
ent flows through four outlets on the 
opposite side of the lagoon from the 
inlet flume into a discharge flume 
leading to an open eanal. 

In building the treatment plant, 
after 8,000 vards of topsoil were re- 


moved from the site, approximately 
85,000 yards of topsoil were ex- 
eavated from the area and used to 
build the dikes. Most of the dikes 
are 20-ft. wide at the top and 80-ft. 
at the bottom, riprapped with rock 
on the inside at the water line. The 
inside slopes are in a 1 to 3 ratio. 

The outlet flume from the settling 
lagoon joins with Cuckold’s Brook 
near the treatment plant, and the 
combined flow goes through a canal 
approximately 6,000 ft. into the dif- 
fusion, aération and dilution dam in 
the Raritan River below the intake 
pumping station of the company’s 
water supply. Several waterfalls 
along this canal give the effluent ad- 
ditional opportunity for aération. 

The diffusion dam was first built 
and used during the construction of 
the rest of the plant. It is built of 
reinforced concrete and enecases a 
36-in. tile pipe. The central portion 
of the dam is 123 ft. long, and in 
this section the tile pipe has forty- 
one eight-in. outlets spaced at 3 ft. 
centers on the downstream side of 
the dam. All the treated effluent 
empties from the canal into a con- 
erete sump feeding the tile pipe 
through the dam. The effluent dis- 
charges from the downsteam outlets 
into the full flow of the river as it 
pours over the dam so that the full 
effects of dilution are had promptly. 
Violent agitation and aération ensue, 
the final step in the treatment process 
for the waste. 

A special effluent department 
under the supervision of the Steam, 
Water and Power Division of the 
Caleo organization maintains a sys- 
tem of constant inspection of the 
individual effluents at the various 
sources to prevent undue pollution 
reaching the treatment plant. 

The New Jersey Department of 
Health has licensed the operator in 
charge of the plant. It is expected 
that as the plant continues in opera- 
tion representatives of the Depart- 
ment will continue to give their 
expert and helpful cooperation so 
that the maximum benefits may be 
obtained in the treatment of the 
wastes. 


Slurry handling equipment. Carbonate storage and hydraulic miiing tank; Dorrco slurry mixer, classifier and thickener 
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LAWRENCE C. BURMAN, chemical Engineer, Baker & Co., Newark, N. J. 


Platinum-Clad 


Chem. & Met. INTERPRETATION 


Most successful has been the development of heat exchangers. 
Here is a typical bayonet heater in platinum-clad drawn tubes 


The process industries are feeling the pinch of a shortage of 
corrosion-resistant metals at a time when they are expanding produc- 
tion facilities. The federal government has put priorities on aluminum 
and magnesium, and the stainless steels are proving to be difficult 
to obtain even for the strictly defense plants. This situation is 
forcing manufacturers to look to other materials for construction of 
equipment. Therefore, this discussion of costs, uses and so forth for 
platinum-clad metals is particularly timely.— Editors. 


HE LAST DECADE has seen a con- 
increase in the produe- 
tion of the platinum metals with a 
consequent reduction and stabilization 
of the market price. The current 
comparatively low price has made 
possible the development of a product 
which was forecast by the ready ac- 
ceptance of nickel-clad and stainless- 
clad metals by the process industries. 
Platinum clad has been developed 
with the following considerations in 
view: Firstly, that the initial cost of 
the equipment, without considering 
the possible salvage to be derived 
from the serap, must not be much 
greater than the most costly special 
alloys and metals successfully being 
used in tough corrosion problems. 
Secondly, that the corrosion re- 
sistance must be equal to that which 
might be expected from the solid 
metal itself. This, necessarily, means 
pinhole-free clad surfaces, no matter 
how thin the cladding may be, and 
ealls for seams and solders of like 
resistanee to attack. And _ thirdly, 
that the eladding process should not 
necessitate exceptional changes in the 
common practice of equipment design 
and construction. 
This clad material is prepared by 
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welding plates of platinum and base 
metal in a thickness ratio that may 
range from 1:1 to 1:100. The 
composite block is then rolled to the 
required thickness for utilization as 
sheet. Or blanks may be cut from 
the stock, to be pressed and drawn 
into seamless tubing. The cladding 
may be applied to one or both sur- 
faces of the base metal so that seam- 
less tubing is available clad on the 
inside, outside or both surfaces. 
Similarly, rod and wire, with outside 
cladding are fabricated from plati- 
num tubing welded to base metal 
cores. From these elemental forms, 
all manner of chemical equipment 
may be constructed. 

Most suecessful has been the de- 
velopment of heat exchange equip- 
ment. Heating and cooling coils, 
bayonet and candle heaters, and 
evaporators have been built with the 
tubes and tube sheets. Platinum 
thicknesses inside evaporator tubes 
have been of the order of 0.002 in. 
and 0.003 in. On the outside of 
bayonet heaters and coils, thicknesses 
have been from 0.002 in. to 0.004 in. 
Before installation, all clad materials 
ean be thoroughly tested with acids, 
over considerable periods of time, for 
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continuity of the platinum surface. 

It will readily be seen that new 
problems arise in the design and con- 
struction of clad heat exchangers. 
For example, tubes which are lined 
with platinum and which are to be 
set into clad tube sheets, must have 
suitable provision made for protect- 
ing the exposed base metal at the 
ends of the tubes. The protection of 
these tube ends is accomplished by 
soldering a sleeve of thin platinum 
tubing to the inner lining, about one- 
half inch from the end of the tube. 
This sleeve is then spun over the end 
of the tube and assists in sealing the 
tube in place, with a corrosion-free 
joint, when the tube is expanded into 
its seat. 

Mention has been made of solders 
and it should be stated that soldering 
is done almost exclusively with fine 
gold if the solder is to be on the side 
of the unit in contact with the cor- 
rosive medium. The chemical re- 
sistance of fine gold is close to that 
of platinum and its melting point is 
conveniently lower than that of nickel 
or mild steel which are commonly 
used as the base metals. 

Seamless tubing for heat ex- 
changers, for high-temperature re- 
actions (up to about 900 deg. C), 
and so forth, are regularly available 
in diameters up to 24 in. and lengths 
up to 14 ft. Larger sizes require 
special handling. The joining of 
clad tubes, which is another of the 
new problems, is accomplished fre- 
quently by Van Stone joints, by 
which method the problem of gaskets 
is simplified. 

It is not yet practicable to roll 
composite sheets of such thicknesses 
that they may be used as such in the 
fabrication of pressure vessels. 
However, linings of platinum-clad 
nickel sheet are readily fitted to ves- 
sels of the usual shapes. For large 
areas, sheets are joined together by 
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forge-welding strips of thin platinum 
over the seams. The reverse sides of 
the seams may then be strengthened 
with suitable solder. In this manner, 
clad sheets with platinum thicknesses 
as small as 0.002 in., may be used in 
the fabrication of autoelaves and other 
vessels. Linings are generally carried 
over the flanges which may be suitably 
grooved so that no more than a soft 
platinum wire is necessary for gasket- 
ing material. Arrangements for 
draining vessels, for feed lines, for 
clad thermometer wells, lined valves 
and so forth, may all be incorporated 
into the design. 


ESTIMATING COSTS 


The simplest method of estimating 
cost is to ealeulate the approximate 
surface area to be protected and then 
determine the weight of platinum re- 
quired from the following data: 
0.001 in. of platinum thickness = 
approximately 1.64 oz. troy per sq. 
ft. The present official market price 
of platinum (February, 1941) is 
$36 per oz. troy, so that at 0.002 
in. thickness, the cost is about $117 
per sq. ft. for the precious metal. 
Naturally, the cost of manufacturing 
into the desired form is added to this 
price. Credited against the initial 
outlay is the fact that the platinum 
is completely salvable. 3.28 oz. of 
scrap platinum has a nominal value 
of $95 to $97. Thus, the net cost of 
a elad installation, with 0.002 in. of 
platinum, is about $20 per sq. ft., 
plus labor and materials. The net 
cost, thus, is highly competitive. In- 
eluding labor and materials, the net 
cost of a major installation will 
range from $35 to $45 per sq. ft. 

The elad material is tending to re- 
turn platinum to its former position 
as the principal electrode material 
for eleetrochemical processes. Clad 
copper rods, with platinum thick- 
nesses as small as 0.0015 in., have 
been suceessfully used as anodes in 
experimental  alkali-chlorine cells. 
The advantages that were to be de- 
rived from the use of platinum ribbon 
and foil in such cells, 20 to 30 years 
ago, may again be enjoyed with a 
minimum outlay for precious metal. 
Clad anodes have their best efficiency 
at between three and four times the 
current densities employed with ear- 
bon anodes; that is, 1.0 to 1.3 amp. 
per sq. in. effective surface. These 
cells have operated at 3.2 to 3.5 volts. 
It has been effectively demonstrated 
that the savings derived from reduced 
space requirements; from avoidance 
of the necessity for regular replace- 
ment of earbon rods, with the at- 
tendant labor costs, loss of produe- 
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tion and other charges; and from 
doubled life of diaphragms and sim- 
plified liquefaction of chlorine free 
of organie chlorides, all add to more 
than the interest charges of the plati- 
num investment. 


CLAD ANODES 


Clad anodes are finding wider use 
in electroplating processes in- 
soluble anodes. The principal use 
for these has been as supplementary 
anodes in the electrodeposition of 
nickel on intrieate shapes. The thin, 
clad rods are set close to the coneave 
portions of complex pieces in order 
to improve the deposits on the inner 
surfaces of the coneavities. Simi- 
larly, these anodes have been used in 
special tin plating baths and are sue- 
cessfully used in the electroforming 
of nickel and copper parts. Heavy 
rods of platinum clad copper, up to 
1 in. OD are available with platinum 
thicknesses as small as 0.002 in. 
Electrodes are obtainable at any 
reasonable size for whatever purpose 
desired. 

Clad equipment offers the possi- 
bility of improving the processing of 
a number of the products of the 
chemical industry. No other available 
material of construction is suitable 
for the preparation of fused caustic 
in tubular evaporators with any de- 
gree of life expectation. This metal is 
unattacked by the fused alkalis at 
temperatures below 500 deg. C. and 
may be used readily in evaporators, 
as suggested, or in processing equip- 
ment in whieh the medium is the 
fused caustic. Other produetion 
methods which may be improved by 
the utilization of this clad metal are 
fused zine chloride, ammonium chlo- 
ride, or the evaporation or concen- 
tration of practically any of the long 
list of acid or corrosive liquors which 
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Soldering is done almost exclusively 

with fine gold if the solder is to be on 

the side of the unit in contact with the 
corrosion medium 
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are tough on equipment, necessitating 
frequent shutdowns for repairs and 
the replacement of parts. 

Reactions which are not feasible 
without platinum clad include the 
hydrogenation of organic compounds 
in acid media, where contamination 
by corrosion products often means 
poisoning of the eatalyst. Also 
included is the high-temperature 
chlorination of some of the aliphatic 
compounds at 500 deg. C. to 750 deg. 
C. While platinum is usually at- 
tacked by free chlorine at elevated 
temperatures this attack does not 
occur in the aforementioned process, 
despite the presence of moisture and 
free chlorine. The slightly reducing 
atmosphere occasioned by the coking 
of a small percentage of the aliphatie 
compound inhibits the corrosion of 
the platinum. Nor does the smooth, 
bright platinum have any adverse 
eatalytie effects upon the process. 
The resulting carbon deposit in the 
tube is thin, brittle and non-adhering, 
and is readily removed. 


LIMITATIONS 


There are limitations to the fabri- 
cation of equipment, but these in 
general are not sufficient to impose 
major restraints upon design. It is 
not possible, for example, to supply 
irregular shapes, such as agitators, 
made completely of cladding. Sheet 
of about 0.005 in. thickness is used 
to cover those portions of the work 
that cannot be supplied in composite. 
The thin sheet is usually gold soldered 
to platinum clad shafting. 

Temperature limits are quite high 
and are determined by the base metal 
beneath the platinum surface. For 
example, the upper limit in the case 
of nickel or steel is about 950 deg. C. 
Above that temperature, the rate of 
diffusion of the base metal into the 
platinum becomes so fast that before 
long it appears at the surface and 
the vessel is no longer resistant to 
chemical attack. Platinum-clad silver 
tubing has been used in corrosive 
service at temperatures as high as 
750 deg. C. with no bad effeets, but 
this is considered to be the maximum 
permissible temperature. The limit 
for platinum-clad copper is about 
800 deg. C. 

In general, there is no type of 
chemical equipment used in the in- 
dustry that eannot be adapted to the 
cladding process, perhaps with minor 
changes in design at points, but 
vielding a finished piece that is no 
less efficient from the engineering 
view point and still is thoroughly 
resistant to attack by corrosive media 
which platinum itself will resist. 
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Planning Energy Supply 


For Process Industry 


SUMMARY AND 


CONCLUSIONS 


The chemical engineering industries of this country are among the 
largest users of fuels and electric energy. Purchases of these sup- 
plies make up a very considerable part of the total cost of manu- 


facture of many products of these factories. In certain industries 
like cement, lime, ceramics, glass, and clay products the fuel bill 
is one of the largest single items in the whole cost schedule of the 
industry. The pulp and paper industries and many others in proc- 
essing materials find the energy bill an equally significant part of 
their business. And, of course, petroleum refining, coke manufac- 
ture, and other varieties of fuel processing are, one might say, 100 


per cent involved in the energy business for all their raw material 
is fuel and most of their products are sources of energy directly or 
indirectly. Every selection of fuel or power supply must be a matter 
of individual plant judgment, but certain broad principles here dis- 


cussed govern most of these cases. 


Choosing Fuel or Energy 


oR EACH chemical engineering 
gpetheenal it is extremely im- 
portant to select that energy source 
which produces the desired results 
with the lowest over-all cost. The 
actual cost per energy unit in the fuel 
or power bought is not the right test 
of efficiency. Frequently the adap- 
tation of one energy supply to a 
particular job is so much better or 
easier that the lowest cost for fuel 
raw material is less important than 
other considerations of cleanliness, 
ease of control, or other processing 
factors. 

Bituminous coal still is the major 
source of fuel energy for our indus- 
tries. Slightly more than haif of the 
total money spent for fuel and power 
goes for bituminous coal supply. 
And process industry takes well over 
half of all the bituminous coal sold 
to manufacturing enterprise. 

The vast majority of bituminous 
coal purchased by process industry 
is used for producing steam. Much 
of the steam is required for process 
use. But even that part of the steam 
supply is generally, on its way from 


the boiler to processing equipment, 
passed through steam turbines in 
order to generate a byproduct elee- 
tricity supply. Only where high- 
pressure steam is needed is it usually 
most economic to omit this stage. 
And all process industry with sub- 
stantial steam requirements seeks 
zealously for a condition which will 
insure a balance between power needs 
and steam needs so that the composite 
of the two services from the boiler 
plant may result in the lowest net 
cost for each. 

If it is determined that bituminous 
coal is to be bought there remain 
numerous engineering questions to be 
settled. Mere purchasing-agent pro- 
cedure to get the lowest delivered 
price per ton of some supposedly ac- 
ceptable coal is not enough. Actual 
plant trials of new coals are often 
necessary unless it is known that the 
change of mine or size mixture is not 
going to upset the smooth function- 
ing of the boiler plant. And it is 
difficult to write a complete specifica- 
tion which will take into account all 
the variables which are important, 


other than the usually specified per- 
centage of ash, proximate analysis, 
heating value, sulphur content, ete. 

The cost of the B.t.u. delivered in 
the fire box is the prime test. That 
incl: des, of course, the eost of hand- 
ling and preparation of the coal after 
it reaches the receiving hopper at 
the plant siding. And the long-range 
cost includes also the question of 
ash behavior on the stoker, elinker- 
ing troubles, and other considerations 
that any experienced plant executive 
ean recall from previous unfortunate 
coal purchases. 

In its service for process industry’s 
steam supply any bituminous coal 
purchased is in competition with 
other boiler fuels. Many oil-fired 
boilers, and in inereasing numbers 
natural gas-fired boilers, are used 
with great success. In the choice of 
boiler fuel the chemical engineer is 
no differently situated than the tech- 
nical executive of any other enter- 
prise. He wants the lowest effective 
cost per B.t.u. used in the boiler. 
That word “effective” is important, 
however. It is not the unit cost of 
the B.t.u. in the bunker, the oil tank, 
or in the gas meter that counts. It 
is this fuel cost as it affects total ex- 
pense for needed steam or electricity. 

In many plants freedom from 
boiler plant labor problems and 
ability to start up and slow down 
steam supply on short notice con- 
tribute importantly to the advantage 
of the fluid fuels. Likewise, ques- 
tions of cleanliness, aecess to good 
coal handling facilities, ease of ash 
disposal or freedom from fly ash, 
and other altogether local considera- 
tions determine the relative ad- 
vantage of the primary fuel. 

More and more in recent years as 
boiler plant facilities have been so 
improved as to permit changeover 
from one fuel to another, many new 
and old boiler plants have been set 
up to use either oil or powdered 
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coal at will. And occasionally natural 
gas may be a third alternative for 
intermittent use in an _ individual 
boiler. This latter situation is most 
frequently met in areas that sea- 
sonally have surpluses of natural 
gas for local public utility use which 
pipe line companies can offer at low 
cost when their other utility ecus- 
tomers’ requirements are at a mini- 
mum. It is always worth while to 
consider whether the readiness to 
change over and the flexibility of 
operation required for sudden shifts 
in fuel are, or are not, justified in 
view of the price differential for the 
fuel delivered to the boiler furnace. 
In the overall expense comparison, 
one must take account of the capital 
charges for extra auxiliaries in the 


boiler plant when this establishment 


is to be ready to use more than a 
single fuel. Also there may be extra 
labor charges if very frequently the 
boiler plant gang or the master me- 
chanie’s erew must be called at short 
notice to take down one operating 
device and hook up another in a 
hurry. All of these extras are, how- 
ever, sometimes more than compen- 
sated for by the bonus cutoff-clause 
in the fuel schedule. Some utilities 
ean offer extremely attractive week- 
end energy supply, off-season gas, or 
summer-time fuel oil, if they know 
that the eustomer is not going to 
demand any service at all at their 
own peak load season. And the pur- 
chaser can expect to share in the 
dollar advantages of such intermit- 
tent-delivery contracts. 

Another important and funda- 
mental decision whieh many process 
industry engineers must make is in 
the choice between purchased elee- 
tricity and the “homemade” variety. 
The personal convenience of the tech- 
nical management is almost univers- 
ally best served when power is bought 
rather than generated at the plant. 
Under those circumstances there is 
one less batch of technical troubles 


and one less department of the works 
needing constant engineering atten- 
tion. But this matter of engineering 
convenience cannot be the only basis 
of the decision. The real answer 
is, of course, determined by the over- 
all year-round cost, including indirect 
as well as direct factors. 

More and more the utility com- 
panies of the country have been able 
to develop rate schedules which are 
attractive to process industry. And 
often times the process industry 
customer may be most attractive to 
the publie utility even when the 
average charge per kilowatt hour 
seems low. 

Our industries usually have rela- 
tively small seasonal factors. They 
are often 24-hr. 7-day-per-week users 
of energy. As such, they put a big 
base load requirement under the 
highly fluetuating load of household 
and seasonal customers. They lower 
the average cost of everybody’s elee- 
tricity, even when their charges per 
unit may be the lowest of any group. 
This is a facet which politician rate- 
makers regulating utility enterprise 
have a hard time to understand. It 
is a question on which chemical en- 
gineers should be better informed. 
Only when all of the economie and 
engineering facts involved are care- 
fully studied can it be shown how 
the continuity of interest which exists 
between utility company and big 
power purehaser is not only of 
mutual advantage to these two parties 
but also of advantage to the general 
publie. 


In many cases where process in- 
dustry buys the bulk of its energy 
supply it also can generate some in 
connection with steam raising for 
process and heating purposes. Under 
such circumstances it is just as im- 
portant to study the possibilities of 
modifying practice from month to 
month or season to season between 
purchased and generated electricity 
as it is to consider the possibility of 
changing from one fuel to another 
at the boiler plant. The same funda- 
mental economic principles govern 
the proper planning and determine 
the wise decision here as in the earlier 
case. 

In a number of eases where con- 
tinuous process industry is dependent 
on purchase of power it becomes 
necessary to have at least a small 
amount of standby equipment for 
generating energy for use if an 
emergency develops on the utility 
lines. Such standby equipment may 
not be used for long intervals, ex- 
cept for practice starts. But it more 
than pays its total capital bill if it 
prevents a disastrous breakdown, a 
freeze up of furnaces, or interrup- 
tion of plant operation which may 
otherwise take on all the characteris- 
ties of a major operating catastrophe. 

Naturally the capital cost involved 
in maintaining such standby equip- 
ment is counted in on the original 
cost comparisons. And every wise 
executive has artificial interruptions 
imposed on the plant staff at irregu- 
lar intervals to be sure that they 
really know how to function promptly 
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and effectively with the standby fa- 
cilities. Such synthetic emergency 
startup ean usually be with due 
notice to the plant staff, but a night- 
time emergency devised by the ex- 
ecutive at rare intervals is a far 
better real test of the workability of 
the organization which he has laid 
out in anticipation of trouble. 

It must be emphasized above every 
other consideration that each indi- 
vidual plant choice of fuel or energy 
is one for local decision. Generaliza- 
tions, that our plant should do so be- 
cause somebody else does, is a highly 
dangerous basis for engineering judg- 
ment. The experience of others should 
be taken into account, but a ecom- 
plete eost comparison for each in- 
dividual plant of an enterprise is 
the only safe basis for final engi- 
neering and executive decisions. 


Fuel and Purchased Energy Consumption in Certain Process Industries 


Value of 
Products 
(In 
Millions 


of Dollars) 


Bone, black, carbon black, and lamp 


black $19 
Cement...... 183 
Chemical not elsewhere class 933 
Clay products, other than pottery. . . 163 
Coke-oven products. ..... 357 
Compressed and gases. . 56 
Drugs and medicines............ va 346 
Explosives. . . 58 
Fertilizers. .... 196 
Glue and gelatine. re 41 
Grease and tallow, not incl. lubricating 
Gypsum products... ... 43 
Mon-clay refractories. ..... 28 
Oil, cake, and meal, cottonseed Sate 242 
Paints, pigments and varnishes..... . 538 
Paper. ... 958 
Petroleum refining . 2,547 
Pulp (wood and other fiber). Sead 247 
Rayon and allied products... . ‘ 255 
Rubber goods other than tires, inner 
tubes, boots and shoes... . ee 243 
Turpentine and rosin. 29 
Wood distillation and chare oal manu- 
26 


Byproduct Power in Process Industries* 


N THE TERMINOLOGY of the power 
I engineer, “byproduct power” is 
electrical or mechanical power gen- 
erated by a steam engine or turbine 
whose exhaust or bled steam is wholly 
or partly utilized for process or 
building heating. Bled steam (in the 
case of a turbine) is steam extracted 
at some point intermediate between 
the throttle and the exhaust. 

A simple example of pure byprod- 
uct power is that generated by a 
non-condensing, non-bleeding steam 
engine or turbine where the entire 
exhaust is utilized in process. All 
of the power generated by such an 
engine or turbine is byproduet. If, 
on the other hand, the engine ex- 
hausts entirely to atmosphere, none 
of the power generated is byproduct. 
An intermediate and common case 
is that in which a certain fraction 
of the exhaust is utilized and another 
fraction wasted. 

The cost of any power produced 
by an industrial engine or turbine 
room falls into three classifications: 
1. Fixed charges, 2. steam cost, 3. 
other operating costs. It is often 
best not to refer the power cost 
directly to fuel, but to figure first 
the unit cost of all steam produced 
by the boiler room, and to “sell” 


*by P. W. Swain, Editor of Power. 
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steam to the engine room at this unit 
price. 

Let us assume, for the sake of 
discussion, that the total unit cost 
of steam in a certain industrial plant 
is 30c. per 1,000 lb. This steam can 
then be “sold” at that rate either to 
the engine room or the manufactur- 
ing plant for direct process applica- 
tion. For example, the manufae- 
turing plant should be charged 30c. 
per 1,000 lb. for any steam it re- 
ceives directly from the boiler room. 
Likewise the engine room will “pay” 
30c. per 1,000 lb. for any steam it 
uses. 

Now if the engine room delivers 
no exhaust or bled steam to process, 
it gets no eredit on steam. On the 
other hand, where byproduct power 
is generated, the engine room passes 
along to the manufacturing plant, a 
certain fraction of the steam it re- 
eeives from the boiler room. For 
this steam the manufacturing depart- 
ment of the plant should pay or credit 
the engine room. 

Some plants compute the credit 
for exhaust or bled steam on _ the 
basis of actual steam pressure and 
temperature of the steam. Suppose, 
for example, that steam is supplied 
to the engine room at 500 lb. gage 
pressure and a total temperature of 
700 deg. F. and that it earries a 


Purchased Electric 


Fuel Energy 
Total Total 
Cost Cost 
(In Percent (In Percent 


Thousands’ Value of Thousands Value of 
of Dollars) Product of Dollars) Product 


$30 0.2 $278 1.5 

24 936 13.6 9,381 5.1 
35,443 3.8 27,156 2.9 
20 ,696 12.7 4,158 2.5 
11,143 3.1 1,843 0.5 
358 0.6 3,054 5.5 
1,136 0.3 768 0.2 
977 1.7 555 1.0 
827 0.4 1,747 0.9 
21,138 5.5 5,604 1.4 
1,739 4.3 170 0.4 
1,360 2.6 608 1.2 
1,309 3.1 1,071 2.6 
4,745 13.5 1,310 3.7 
2,437 2.2 483 0.4 
2,302 8.1 494 8.7 
2,113 0.9 2,297 1.0 
4,294 0.8 3,248 0.6 
43,461 4.5 15,530 1.6 
83 665 3.3 9,471 0.4 
13,263 5.4 >, 926 2.4 
>, 654 2.2 1,722 0.7 
2,979 1.2 4,337 1.8 
2,297 7 254 8 
2,773 0 626 0.2 
495 1.7 13 0 
1,094 4.2 214 0.8 


charge of 30e. per 1,000 lb. The 
heat value of this boiler-room steam 
per pound is 1,356 B.t.u. Measured 
above 212 deg. F. (a common base 
for caleulations) the heat content is 
1,176 B.t.u. Now suppose this en- 
gine room sends to the factory satu- 
rated steam at 30 lb. gage pressure, 
its heat content per pound is 1,164 
B.t.u. and above 212 deg. F. is 984 
B.t.u. It will be noted, therefore, 
that (on the 212-deg. basis) a pound 
of steam sent to the faetory has 83.5 
percent of the heat content of a 
pound received by the engine room. 
Its value, on a pure heat basis, should 
then be 30x0.835=25c. 

Some have argued that this method 
of allocating the eost is not logical— 
that the exhaust steam is a “waste 
product” of power generation and 
should be sold at bargain rates. 
Nevertheless, most power engineers 
favor costing exhaust or bled steam 
on the basis of heat value or its 
equivalent. 

Here is the reasoning. An engine 
generating electricity and also ex- 
hausting to process is producing two 
products, exhaust steam and _ elec- 
tricity. It is certain that the total 
value assigned to the exhaust steam 
plus the total assigned to the elee- 
tricity must equal the total charges 
on the engine room. Which is the 
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byproduct? Some will argue that 
the electricity is the main product, 
sarrying most of the cost, and the 
exhaust steam is the byproduct. This 
would markedly affect the cost of 
electricity. In practice the steam 
is commonly called the product and 
the electricity the byproduct, 
cause ordinarily the establishment 
must generate steam in any ease, 
since an outside steam source is 
rarely available. Therefore the plant 
has only the choice between making 
process steam alone, on the one hand, 
and process steam plus power on the 
other. Quite properly, it figures the 
cost of power to be the additional 
cost over that which would be re- 
quired to produce the process steam 
alone. Costs figured on this basis 
give a practical basis for deciding 
whether it will be cheaper to pur- 
chase the power or generate it. 

The total cost of all the byproduct 
power produced by a given engine 
room is the cost of the steam it re- 
ceives minus the credit for the steam 
it delivers to process, plus engine- 
room labor and other engine-room 
operating costs, plus engine-room 
fixed charges. 

The steam cost of pure byproduct 
power is very low. Regardless of the 
efliciency of the engine, of the pres- 
sure conditions, or almost anything 
else, each kilowatt-hour generated 
strictly as a byproduct removes from 
the steam supply about 4,000 B.t.u., 
roughly the heat equivalent of 4 Ib. 
of steam. Therefore, the steam cost 
of one kilowatt hour of pure by- 


produet power is x cost of 


4 
1,000 
steam per 1,000 lb. Thus, if steam 
is 30c. per 1,000 lb., the steam cost 
is approximately 1.2 mills. 

Only with very expensive steam will 
the steam cost of true byproduct 
power run as high as 2 mills per 
kw.-hr. Often it is less than 1 mill. 
This, be it noted, is independent of 
the efficiency of the prime movers 
used. It applies as well to an ob- 
solete Corliss engine as to the most 
modern turbine, as long as no steam 
is wasted to atmosphere or condenser. 
Thus an obsolete engine exhausting 
entirely to process will produce 
power for a lower fuel (or steam) 
cost than the most modern condens- 
ing turbine in a modern central sta- 
tion, beeause the latter is forced to 
waste the heat in its exhaust. 

Where power is only partly a by- 
produet conditions are different. Sup- 
pose the obsolete steam engine just 
mentioned takes 40 lb. of steam per 
kw.-hr., and suppose that only one- 
half of the exhaust is utilized in 


process, the other half being wasted 
to atmosphere. The steam charge- 
able to 1 kw.-hr. produced by the 
engine is then the 20 lb. wasted to 
atmosphere plus 2 Ib. (4x4 lb. for 
the 4 kw. generated as a byproduct), 
a net total of 22 lb. per kw.-hr. At 
a steam cost of 30c¢. per 1,000 this 
is 6.6 mills per kw.-hr. for steam 
alone. To this, of course, must be 
added the fixed charges on the en- 
gine room and other engine room 
(but not  boiler-room) operating 
costs. If the entire exhaust of this 
particular engine were wasted to at- 


mosphere, the steam cost of power 
would be 40 x 30--1,000=12 mills per 
kw.-hr. 

If (replacing the steam engine 
exhausting at atmospheric pressure ) 
there is substituted a straight con- 
densing steam turbine with no steam 
bled to process, the steam rate might 
be (for a medium-size unit) 15 Ib. 
per kw.-hr. The net steam cost of 
power generated would then be 
15 x 30--1,000=4.5 mills per kw.-hr. 

If a bleeder turbine were used 
where 20 Ib. per kw.-hr. was sup- 
plied at the throttle, with part bled 


Top—A flow diagram featuring back-pressure control arrangement balancing 
power and process. Bottom—tThe steam is all used for process 


K-pressure 


auxiliaries 


High-pressure system 
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to process and the remainder going 
to condenser, the net steam consump- 
tion per kilowatt-hour will fall be- 
low 20 lb. by an amount dependent 
on the fraction of throttle steam bled 
to process. 

In practice there are many pos- 
sible power-process combinations. 
First we have the back-pressure en- 
gine or turbine exhausting partly 
to atmosphere and partly to process. 
This will likely waste more steam in 
summer than in winter, thus giving 
a higher summer cost of power. Then 
we have machines that operate con- 
densing and bleed to process. 

Some plants have more complex 
arrangements, such as a high-pressure 
turbine exhausting to a low-pressure 
condensing turbine. Here process 
steam may be bled from both tur- 
bines and from their connection. 
There may be as many as four dif- 
ferent pressure levels. 

No matter how complex the power- 
process hook-up, the main power 
costing principle is simple: Charge 
the engine room for all the steam it 
receives. Credit the engine room for 
all the steam it sends-to process. 

Note that the steam cost of power 
not generated as a byproduct may 
run from two to five times that gen- 
erated as a product. That is why it 
hardly ever pays an industrial plant 
(unless it be very large) to operate 
engines or turbines for power only, 
without making any process use of 
steam from these units. On the other 
hand, the large process plant that 
ean absorb one-half or more of the 
steam in process ean often make 
power cheaper than it ean be pur- 
chased. The less exhaust wasted, the 
greater is the saving from loeal power 
generation. That is why local gen- 
eration of power is almost universal 
in paper mills, for example, and in 
certain other heavy steam-using proc- 
ess plants. 

It has been pointed out that the 
decision to make power is_ based 
largely on the pereentage of exhaust 


that ean be utilized in process. This 
in turn depends upon the boiler pres- 
sure, the process pressure, and the 
efficiency of the turbine or engines 
used. Exhaust waste is reduced by 
raising the boiler pressure, lowering 
the process pressure, or installing 
more efficient prime movers. 

This point can be made clearer by 
an example. Suppose a_ process 
plant requires 100,000 lb. per hr. of 
process steam at 5 lb. gage pressure. 
Suppose the boiler pressure is mod- 
erate (150 lb.) and the turbine unit 
inefficient, so that each kilowatt hour 
generated requires 40 lb. of steam. 
The amount of power that could be 
generated in this plant merely as a 
byproduct of the 100,000 lb. steam 
flow would then be 100,000-—40— 
2,500 kw. If the power demand in 
the manufaciuring plant is 2,500 kw. 
or less it ean be generated inexpen- 
sively by a byproduct with this 
set-up. On the other hand, if the 
faetory requires 5,000 kw., only 2,500 
kw. can be generated as a byproduct 
with an equivalent steam consump- 
tion of 4 lb. of steam per hr. The 
other 2,500 must be generated with a 
steam consumption of 40 lb. per 
kw.-hr. (10 times as much) which 
would generally be out of question. 

The power engineer solves this 
problem by greatly raising the boiler 
pressure (sometimes to 500 lb.— 
sometimes to 1,000 lb. or more), at 
the same time installing more effi- 
cient prime movers. Let us assume 
that the combined effect of these two 
changes is to reduce the gross steam 
consumption at the throttle from 40 
lb. per kw.-hr. to 20 lb. Then the 
byproduct power that can be pro- 
duced from the same 100,000 lb. per 
hr. of process steam is 100,000-——20= 
5,000 kw., which equals the demand. 

The steps we have just illustrated 
are termed “balancing the power and 
process loads.” From the angle of 
heat economy, the boiler pressure and 
the engine or turbine efficiency should 
(if possible) be raised to such a 


Processing Fuels for Industry 


ENGINEERS manufac- 


ture many fuels. Coke and 
many incidental byproducts from 
coal are produced in the coke indus- 
try. A wide variety of petroleum 
products is refined from crude oil. 
A large part of public utility gas 
supply is either manufactured gas 
or natural gas which has been 
processed by chemical engineering 
methods. One of the important fuel 


supplies recovered in this natural 
gas processing is the group of lique- 
fied petroleum gases. 

Process industry can often wisely 
utilize some of these manufactured 
fuels instead of the crude forms pro- 
vided by nature. Of course, they are 
not so well adapted to the heavy job 
of steam raising or power generation 
in the main boiler plant, but a large 
number of the special services of in- 


point that all power needed can be 
generated as a byproduct. If the 
pressure or efficiency are higher than 
this, no harm is done from the heat 
angle, even though reducing valves 
to process have to be opened to 
make-up the difference by boiler 
steam. In other words, there is no 
waste if the engines or turbines do 
not require as much steam as the 
process, but there is a big waste if 
the process does not require as much 
steam as the engines or turbines. 

Where the maximum practical 
boiler pressure and turbine efficiency 
still fails to reduce the exhaust to the 
required point, it may be desirable 
to generate part of the power de- 
mand by a condensing turbine. 

Since the balance of power demand 
and process-steam demand may 
change over the years designers often 
“play safe,” installing an efficient 
turbine and higher steam pressure 
than is necessary for an exact bal- 
ance under the conditions of initial 
operation. The trend over the years 
is for a plant to find new uses for 
power faster than it finds new uses 
for process steam. Thus, the ex- 
cessive initial pressure or excessive 
initial turbine efftciency leaves an eco- 
nomic safety margin. On the other 
hand, higher efficiency and pressures 
mean higher first cost and _ fixed 
charges. 

Obviously, the final balance of 
those factors must be made by a 
trained power engineer. In the case 
of a new plant this is best accom- 
plished by making several completely 
independent power-plant designs, us- 
ing various pressures, hookups, types 
of equipment, ete. For each the 
designer figures the total cost of all 
process steam and electricity pro- 
dueed, ineluding all fixed and operat- 
ing charges. The combination that 
gives the lowest total yearly cost for 
complete electrical and process steam 
service is the most economical and 
the one to be selected, other things 
being equal. 


dustry are well rendered by these 
processed fuels. The magnitude of 
available supplies of various special 
fuels, especially those which come 
from chemical engineering enter- 
prises, is indicated by the following 
discussion. 


COKE AND BYPRODUCTS 


Byproduct coke ovens operating 1! 
the United States ean process annual! 
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ly over 90 million tons of bituminous 
coal. Beehive ovens which occasion- 
ally are called on during peak demand 
for coke can process an additional 
supply, perhaps enough to bring the 
total available operable oven capaci- 
ty of the country to a little more 
than 100 million tons of bituminous 
coal per year. Thus it is technically 
possible, though not probable, that 
about 20 to 25 percent of the entire 
production of bituminous coal might 
be so treated in chemical engineering 
industry. 

The products of coal processing at 
the coke oven are primarily coke, 
breeze (coke fines), tar, light oil, gas, 
and certain non-fuel byproducts like 
ammonia liquor or ammonium sul- 
phate, and the secondary derivatives 
of refining of the primary products. 
The accompanying table shows the 
typical yields from a ton of bitumin- 
ous eoal carbonized in recent vears. 
First in importance is, of course, 
eoke, amounting to 70 percent of the 
weight of the coal charged. Second 
in poundage importance is the gas, 
equal to approximately 15 percent 


Products Made per Ton of Bituminous 
Coal Carbonized 


Approximate distribution by weight and by energy 
content of the primary products of coking in by- 
product ovens. 


Energy 

Content 
Weights of Thousands 
Products of Btu. 


; 
Light Oil... 
Gas 


of the weight of the coal. Following 
in order of weight importance are 
coke breeze, water, tar, and light oil. 
The water is, of course, the water of 


Gas produced and purchased for distribution 


( American Gas Association ) 


Legend: 
.High- pressure sys 


constitution, as well as free moisture, 
which is in the coal when it enters 
the oven. It is released during ear- 
bonization and is found in the weak 
ammonia liquor. 

The major use of the primary coal 
products is for further process in- 
dustry service. By far the largest 
use of coke is in the iron blast 
furnace, where it is a reagent as well 
as a fuel. About half the tar is re- 
fined to make intermediates for fur- 
ther chemical processing. The light 
oil becomes normally a motor benzol; 
but just now, the toluol is more im- 
portant for the explosives industry. 

Something less than one-half the 
total gas made is used in the ordinary 
oven plant as a fuel. Much of the 
remainder is sold for publie utility 
distribution or for use as a fuel in 
industrial plants, often affiliated steel 
or other metallurgical works. (For 
more complete discussion of the coke 
and byproducts problem in recent 
years, see Chem. and Met., February, 
1941). 


MANUFACTURED GAS 


The making of gas for public 
utility distribution is not the only 
reason for chemical engineering in- 
terest in that industry. Chemical en- 
terprise is also one of the largest 
customers of the utility gas man. The 
uptrend in industrial consumption of 
gas is well shown for both the natu- 
ral gas and the manufactured gas 
divisions by the accompanying charts. 
In the case of the natural gas busi- 
ness, industrial users take more of 
this fluid fuel than all other users 
put together. In the case of manu- 
factured gas, about a third of the 
total is sold to industry for com- 
mercial purposes. But the house- 
holders still cause the largest total 


om 


fuel demand among groups of manu- 
factured-gas users. 

Another one of the accompanying 
charts shows clearly the way in which 
the so-called “manufactured gas” 
sales are made-up according to type 
of gas. Water gas is still by far the 
largest single component of the mix- 
ture, but coke-oven gas has in recent 
years been growing in importance 
and water-gas consumption in city 
mixtures has been declining. Still 
more spectacular is the increase in 
the mixing of natural gas with manu- 
factured gas for city distribution. 
In some recent years well over 10 
percent of the total sendout was 
natural gas. 


GAS SALES- MANUFACTURED GAS INDUSTRY 


House heating 
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Utilization of Natural Gas 
680 million cu. ft. 
390 
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Carbon black 
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Fuel in oil refineries. 

Other industrial 


Based on figures from U. 8. Bureau of Mines. 


Fuels used in the production of manufactured gas 
( American Gas Association ) 
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Reprints of this 8-page report are avail- 
able at 25 cents per copy. Address the 
Editorial Department, Chem. & Met. 330 
W. 42nd St., New York. N. Y. 


The fuels used by the manufae- 
tured gas industry in plant opera- 
tions in several recent typical years 
are also shown in the accompanying 
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chart (page 97). This diagram in- 
dicates clearly the extent to which the 
various divisions of the fuel indus- 
tries are intimately interlocked. 


LIQUEFIED PETROLEUM GAS 


In the fuel industries of the United 
States there is one unit which is in- 
timately interrelated to the natural 
gas business, petroleum industry, and 
the city gas companies. This is the 
liquefied petroleum gas industry. 
During recent years it has done an 
amazingly large amount of business. 
For example, during 1940, its sales 
were 32.5 percent more than during 
the preceding year, establishing an 
all-time record sale of 300 million 
gallons of liquefied gases. Of this 
total about 43 percent was used in 
bottled form, generally for household 
purposes. But over 50 percent went 
into industrial service. Only a small 
quantity, about 6 percent of the 
total, became a part of municipal 
publie utility gas supply. 

As a result of its rapid growth, 
this division of the fuel industries 
now sells about 30 trillion B.t.u. per 
year. It thus approaches in size the 
gas utility industries of which the 
manufactured gas division sells an- 
nually 200 trillion B.t.u. and the 
natural gas division about 1,500 
trillion B.t.u. 

Representatives of the industry 
estimate that despite the huge busi- 
ness already developed, present sur- 
pluses are sufficient further to multi- 
ply the total sales manyfold before 
any shortage is likely to occur. The 


constantly increasing demand for 
natural gasoline will, it appears, con- 
tinue to supply this type of butane 
and propane hydrocarbon byproduct 
which is just too heavy to ship by 
pipeline in gaseous form and just 
too light to become a component of 
motor fuel. The accompanying chart 
makes clear the abundance of raw 
material remaining, the butane and 
propane marketed as liquefied pe- 
troleum gas, and the volume of these 
used in gasoline manufacture. 


PETROLEUM REFINING 


Undoubtedly the most aggressive 
application of chemical engineering 
in the fuel industries has been made 
by the petroleum refiners of America. 
The members of that industry have 
refinery capacity that has grown 
since 1935 from about 4,000,000 bbl. 
per day to a total of nearly 5,000,090. 
And this growth is only part of the 
story. Constant modernization and 
change has gone on. 

The following table shows the 
relative importance of the various 
products made in the United States, 
measured in percentage of the erude 
oil run to stills. Actually these per- 
centages merely represent the result 
of constant readjustments to meet 
variations in market demand. The 
output of almost any component 
other than lubricants can be modified 
by a large percentage, in some cases 


more than doubled. The ratio of 
erude used to any particular product 
is not the result of technologie fac- 
tors. It is the result of the economic 
judgment of each operating manage- 
ment as to what is most profitably 
made and marketed at that refinery 
at that particular time. 


1938 1939 (1) 


Finished products: 
Gasoline (2)... _. 443 449 
Kerosene 5.5 55 
Gas oil and distillate fuel oils. . 13.0 13.1 
Residual fuel oils eae 25.3 248 
Lubricants. ; 2.46 28 
Coke... 7 
= 2.1 2.2 
Road oil... . 
Still gas....... 5.7 5.4 
ished products: 
soline...... (3) 1 (3) (4) 
Other. ..... (3) 4 (3) 9 
Shortage. . 
100.0 100.0 


(1) Subject to revision. 


(2) Based upon total gasoline production less nat- 
ural gasoline used. 


(3) Negative percentage; represents excess percent- 
age rerun over perecentage produced. 

(4) Less than 0.1 percent. 

( Minerals Year Book, 1940) 


Some chemical engineers have fore- 
east a substantial increase in the out- 
put of fuel oils at refineries. They 
base this propheey on the prospec- 
tive increase in the cost of coal as 
a result of governmental maintenance 
of minimum prices. Certainly this 
and numerous other factors are 
bound to enter in the next few years 
as determining ones in the choice ot 
fuel for home and shop and factory. 


Supply and demand of oils for the year 1939 
( Minerals Year Book, 1940) 
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Decrease in stocks of all oils 


Supply 


Production of natural gasoline 
and benzol 


Production of crude petroleum 


Za Exports of all oils 
Bunker oil (foreign trade) 


Miscellaneous 

E < NS Gas oil and Fuel oi! | Indicated 

Lubricants domestic 
Kerosene demand 


U2®Inynng 
0 200 400 600 800 1000 1200 1400 1600 


Millions of Barrels 


Demand for butane and propane in liquefied petroleum gas industry and 
in manufacture of gasoline as compared to potential supply 
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Machinery, Materials and Products 


Dissolved Oxygen Recorder 


PARTICULARS on a new dissolved oxy- 
gen recorder, intended particularly for 
boiler plant use, have been released 
for the first time by the Cambridge 
Instrument Co., 3732 Grand Central 
rerminal, New York, N. Y. This new 
instrument, one of the most sensitive 
industrial instruments ever developed, 
is claimed to be able to measure dis- 
solved oxygen in boiler feedwater to 
1 part in 400,000,000. The manufac- 
turers claim that ability to maintain 
a continuous record of dissolved oxygen 
in the feedwater, as distinguished from 
the intermittently conducted chemical 
method of testing, is an important 
means in avoiding boiler corrosion. 
Ability to determine dissolved oxygen 
continuously is especially important in 
the case of modern high pressure boil- 
ers, even when deaeration of the feed- 
water is practiced. 

The new instrument records on a 
strip chart 10 in. wide, on which read- 
ings of 0.01 part of dissolved oxygen 
per million parts of water will scale 
0.1 in. The system employed is a modi- 
fication of the well known thermal con- 
ductivity method of gas analysis. A 
sample of feedwater is continuously 
passed through a cooler in which its 
temperature is reduced under auto- 
matic control to about 85 deg. F. A 
constant head device maintains correct 
flow through a scrubbing tower in 
which the water is continuously 
brought into intimate contact with 
hydrogen generated in a small electro- 
lytic cell. The water dissolves some 
of the hydrogen and gives up part of 
its oxygen. The resulting mixture of 
oxygen and hydrogen’ then passes 
through the thermal conductivity block 
in which the conduction of heat from 
a pair of electrically heated platinum 
spirals is compared, by means of a 
wheatstone bridge, with the conduc- 
tion through pure hydrogen from a 
similar pair of heated spirals. 

Reduction in conductivity of the gas 
sample, owing to the presence of oxy- 
gen released from the water, is pro- 
portional to the dissolved oxygen con- 
tent and is recorded on the recording 
galvanometer. 


Variable Speed Drive 


NEW LARGER SIZEs of its all-electric 
a.c. adjustable-speed drive have been 
announced by Reliance Electric & 
Engineering Co., Cleveland, Ohio. In 
the original V-S unit (described in 
Chem. & Met., July 1939, p. 436) the 
maximum available size was 15 hp. 
The three new sizes are 20, 25 and 30 
hp. The same principle of speed con- 
trol is used, the principal changes 
being in outward appearance of the 
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unit. Whereas the smaller motor gen- 
erators were vertical, the larger are 
supported horizontally for compact- 
ness. Quietness is assured by rubber 
mountings. Special foundations or 
levelling are not required. 

It will be recalled that this system is 
a modification of the well-known 
Ward-Leonard system, employing a 
compact motor generator, driving a 
variable-speed d.c. motor. An overall 
speed range of 16 to 1 is obtainable. 


Automatic Coal Scale 


ALL-WELDED and completely dust- 
tight construction is employed in the 
new automatic, all-electric scale for 
coal and other granular materials re- 
cently announced by Richardson Scale 
Co., Clifton, N. J. Although basically 
similar in operating principle to earlier 
automatie seales made by this com- 
pany, the new model has many new 
features. All joints are welded and 
all operating parts are on the outside 
of the dustproof housing. The operat- 
ing parts are themselves housed to 
prevent possible damage or tampering. 
All parts coming in contact with the 
coal are of stainless steel with the 
exception of the rubber-covered canvas 
feed belt. 

The weighing arrangement consists 
of a motor-driven feed conveyor belt, 
discharging to a stainless steel weigh- 
ing hopper. Coal is delivered to the 
hopper until a predetermined weight 
has been discharged when the belt stops 
automatically, the hopper discharges 
automatically, and the cycle is re- 
peated. In case of power failure or 
other emergency, the tail pulley of 
the feed belt can instantly be dropped 
out of the way, permitting coal to by- 
pass the belt and weighing mechanism. 
After the emergency, the tail pulley 
may be quickly returned to its operat- 
ing position by means of a handwheel. 
A counter is supplied to record the 


New dissolved oxygen recorder 


number of weighings. Special equip- 
ment available from the manufacturer 
includes an electrical no-flow alarm 
system, a magnetic head pulley for 
removal of tramp iron, and a remote 
electrical recorder. 


New Products 


FoR THE PRODUCTION of molded parts 
requiring high impact resistance and 
minimum frictional resistance, Durez 
Plastics & Chemicals, Inc., North Tona- 
wanda, N. Y., has announced Durez 
1910, a molding compound containing 
graphite and distinguished from pre- 
vious impact materials of this type in 
having a particle size comparable to 
dry rice, easily preformed, rather than 
the fluffy consistency of the earlier 
materials. 


SYNTHETIC ENAMELS which air-dry 
to a dust-free condition in a few min- 


A.c. adjustable-speed drive 
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utes, and become entirely hard in 24 
hours, have been announced by Maas 
& Waldstein Co., Newark, N. J. The 
finishes, known as Copene enamels, 
have a chlorinated-rubber base and 
are available in numerous colors and 
metal lusters. The manufacturer claims 
them to be suitable for use on wood and 
all kinds of metal products. Complete 
hardening can be obtained by force- 
drying for one hour at 200 deg. F. 


THE NEWEST ALLOY announced by 
The International Nickel Co., Inc., 67 
Wall St., New York, N. Y., is KR 
Monel, a high-strength, corrosion-re- 
sisting type available in rod and wire 
forms. This alloy is claimed to have 
a tensile strength of 90,- to 170,000 Ib. 
per sq.in., depending on treatment. It 
is free machining and non-magnetic, its 
properties being derived from a_ spe- 
cial thermal treatment at the mill. 
For extra strength it can be heat 
treated after fabrication. 


DEVELOPMENT of a practical method 
for producing acridine in substantial 
quantities from coal tar has been an- 
nounced by Reilly Tar & Chemical 
Corp., Indianapolis, Ind. This mate- 
rial, previously produced in commercial 
quantities only in Germany, is the es- 
sential base in the production of the 
quinine substitute, Atebrin. Since 
about 90 percent of the natural quinine 
comes from the Dutch East Indies, and 
the remainder from South America, 
ability to produce a satisfactory qui- 
nine substitute in the United States is 
considered important in times of limi- 
tations on imports. 


Fire-Fighting Trailer 


Ficgutine of large industrial fires in 
flammable liquids and electrical equip- 
ment is the intended function of a new 
mobile fire-fighting unit recently an- 
nounced by Walter Kidde & Co., 
Bloomfield, N. J. The new unit is a 
trailer carrying six 50-lb. carbon 
dioxide cylinders, manifolded together 
and individually controlled by valves 
on each cylinder. Carbon dioxide gas 
is discharged onto the fire through 
100 ft. of 4 in. hose, controlled by a 
shut-off valve at the nozzle handle. 
For smaller fires, two portable 15-Ib. 
carbon dioxide extinguishers are pro- 
vided, in addition to two 24-gal. pure- 
water extinguishers operated by car- 
bon dioxide cartridges which propel 
the water 30—40 ft. 


Portable Infra-Red Unit 


A PORTABLE UNIT for radiant energy 
heating, baking, drying and dehydra- 
tion, known as the Naleo “13” unit, 
has been announced by North American 
Electric Lamp Co., 1052 Tyler St., 
St. Louis, Mo. The unit is mounted 
on casters to permit moving to any 
desired point. It may be tilted at any 
angle and may be swung into a vertical 
as well as a horizontal position. One 


unit supplies sufficient heat to dry a 
surface of about 4x6 ft. The unit em- 
ploys 13 of this company’s infra-red 
lamps, arranged with switches so that 
4, 9 or 13 lamps may be used. The 
lamps are 260 watt G-25 Nalco carbon 
filament bulbs. The radiation produced 
by these lamps, in the 6,500 to 14,000 
angstrom unit range, is said to be 
especially penetrating. The lamps are 
recommended by the maker for such 
applications as the drying of pharma- 
ceutical products, textiles, paper, etc. 


Evaporative Condenser 


A NEW “packaged” evaporative con- 
denser made in five sizes, ranging from 
14 to 32 tons capacity, has been an- 
nounced by the Carrier Corp., Syra- 
cuse, N. Y. These condensers, known 
as the Type 9S series, are designed for 
use with this company’s Freon-12 re- 
frigerating compressors. Several novel 
features are employed. One is the use 
of a water circuit for spraying the 
condensing coil which eliminates the 
usual spray pump and nozzles. An- 
other is the incorporation of a water 
treatment system for giving ‘“thresh- 
old” treatment sufficient to last for 
1,000 hr. of condenser service with a 
Another feature is 
the ease with which the eliminators 
may be removed and cleaned. 

The new unit is of rustproof con- 
struction, certain parts being galvan- 
ized and painted and other parts being 
sprayed with chlorinated rubber. The 
fan, which is of the centrifugal type, 
serves also to produce the water spray. 
A slot in the fan housing, located in 


single charging. 


Nalco “13” infra red unit 
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the water pan, permits water from the 
pan to enter the air stream which dis- 
tributes it over the coil. A gutter is 
provided for draining excess water 
back to the pan. The water treatment 
system consists of a container in which 
is a slowly soluble, special metaphos- 
phate material called “Micromet,” 
which is said to reduce scaling of the 
coil and corrosion of the metal sur- 
faces. The coil is in two parts, one 
for condensing and the other for liquid 
sub-cooling. 


Compact Coupling 


THE ACCOMPANYING ILLUSTRATION 
shows the principle of the new Manger 
flexible coupling recently designed and 
announced by Farrel-Birmingham Co., 
Buffalo, N. Y. The new coupling is 
said to give full flexibility with only 
half the axial clearance required by 
other coupling types. It may be em- 
ployed in connecting a shaft directly 
to a flywheel, brake drum or flange, or 
for connecting two free-ended shafts 
in combination with a solid, flanged, 
half-ecoupling. The coupling compen- 
sates for misalignment by an internal 
sleeve which floats between an exter- 
nally geared hub and an_ internally 
geared covering sleeve. The internal 
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sleeve is free to slide and rock to pro- 
vide for offset, angular and combined 
misalignment. 


Improved Motors 


RECENT DEVELOPMENTS in motor con- 
struction announced by Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa., affect both the sleeve bearing and 
ball bearing types of squirrel cage 


New evaporative condenser 


Receiver Mofor 


Short-length flexible coupling 
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Large-sized Type R crusher 


motors made by this company in the 
sizes from 4 to 5 hp. These motors, de- 
signed for general purpose drive appli- 
cations, employ open-type frames of 
new design and pleasing rounded con- 
tour. The motors are smaller in some 
ratings than previous models, employ- 
ing new plastic wire insulation said to 
give maximum dielectric strength, 
ioughness and flexibility. The ball 
bearing type employs a new perma- 
nently sealed type of bearing, requiring 
lubrication only once every three years. 
Use of double-row bearings gives 50 
per cent greater shaft contact area. 
In the sleeve bearing type, a new 
bearing construction with combina- 
tion vestibule and felt washer seal, 
and a larger oil reservoir capacity, is 
used. Oil filler cups may be inserted 
on either side of the motor. 


Gyratory Crusher 


To peRMiT the handling of larger 
tonnages than was possible with earlier 
models of its Type R gyratory crusher, 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., has added the new Type R No. 
636 which has a 6-in. width of feed 
opening and a 36-in. diameter crushing 
head. Like the smaller sizes, it op- 
erates at higher speeds than other 
crushers of the gyratory type, having 
a crushing stroke designed for high 
capacity and a cubicle shaped product. 
The crusher is shipped assembled, 
ready to set on the foundation. All- 
steel construction is employed. For 
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Drum tipper in use 


adjustment of wear on the manganese 
steel concave ring, and on the head 
mantle, a simple oil-filled hydraulic 
jack which supports the main shaft 
is supplied. This arrangement also pro- 
vides adjustment for product size. An 
automatic relief for tramp iron is 
provided. The high speed cut-steel 
driving gears operate in a bath of 
continuously cooled oil. 


Air Operated Humidifier 


FoR APPLICATION in locations where 
electric circuits would be undesirable, 
as in plants having dust explosion 
hazards, or in those using flammable 
solvents or manufacturing munitions, 
Armstrong Machine Works, 858 Maple 
St., Three Rivers, Mich., has developed 
an air-operated steam-type humidifier 
controlled by a pneumatic hygrostat. 
This acts as a pilot valve to admit 
pressure to the diaphragm chamber of 
the main air valve when the relative 
humidity drops below the desired per- 
centage. Opening of the main air valve 
allows compressed air to flow to the 
humidifier where the pressure builds 
up and opens the steam valve in the 
top of the humidifier. The steam valve 
admits steam to a special silencing 
chamber from whence it escapes di- 
rectly to the atmosphere. Circulation 
and distribution of the steam is facili- 
tated by allowing a small quantity of 
compressed air to blow through a 
nozzle directly above the steam outlet. 
To insure dryness of the steam re- 
leased by the humidifier. the entire 
silencing chamber is jacketed with 
steam at a pressure several pounds 
above atmosphere. A trap is provided 
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to prevent accumulation of condensate 
in the steam jacket. The maximum 
capacity is 44 lb. of moisture added 
to the air per hour which, under 
average conditions, is sufficient for 
40,000 cu.ft. of space. 


Drum Tipper 


To FACILITATE the handling of bar- 
rels and drums, the Lewis-Shepard 
Sales Corp., 295 Walnut St., Water- 
town, Mass., has developed a simple 
tipper consisting of a strong handle 
with a pronged collar, which is ad- 
justable to fit all types of drums and 
large- or small-bilged barrels, as shown 
in the illustration. The device is em- 
ployed in tipping barrels from the 
horizontal to the vertical position, or 
the reverse, with safety. 


Equpiment Briefs 


A SPECIAL ARRANGEMENT of its IMO 
pump, a rotary type having only three 
moving parts, has been supplied by 
DeLaval Steam Turbine Co., Trenton, 
N. J., for a group of ships recently 
equipped with cargo tanks for carry- 
ing edible oils such as cottonseed and 
coconut oil. Installation of permanent 
piping and pumps would have pre- 
sented difficulties. Therefore, portable 
motor-driven pumping units are em- 
ployed. When an oil cargo is to be 
discharged, the pump (which is 
mounted with its motor on a base) is 
lowered into the hold and connected 
with the cargo tank by flexible hose, 
discharging overboard through a flex- 
ible discharge hose to tank trucks or 
ears on the dock. 


A NOVEL MIXER design for handling 
thick fluids, viscous slurries and heavy 
pastes, has recently been built for a 
pharmaceutical manufacturer by L. O. 
Koven & Bro., Jersey City, N. J. A 
vertical cylindrical tank, equipped 
with a cover and steam jacket, is pro- 
vided with a central shaft, carrying a 
series of flat stainless steel mixing 
blades alternating with blades sloping 
at approximately 45 deg. from the 
vertical. Closely spaced, the off-verti- 
cal blades throw material upward into 
the path of the vertical blades. 


SUPPLEMENTING its standard line of 
fractional to 74 hp. variable speed 
transmissions, the Ideal Commutator 
Dresser Co., 1344 Park Ave., Sycamore, 
Ill., has developed a line of electric- 
controlled drives particularly suited 
where the drive must be mounted in 
some inaccessible location. A motor, 
controlled by a two-button switch, ef- 
fects the speed adjustment. 


Mopers TF-5 and TF-6 are the 
designations of two new Magnetrol 
liquid level controllers for tank and 
vat applications announced by Fred H. 
Schaub Engineering Co., 325 West 
Huron St., Chicago, Ill As in the 
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case of the earlier Magnetrols (de- 
scribed in Chem. & Met.. July 1940, 
p. 491), the new float switches trans- 
mit movement of the float to the con- 
trolling mereury switch by magnetic 
action, without stuffing boxes, bellows, 
rotating shafts or packing. Both types 
are for side mounting in the tank, one 
for flange connection, the other for 
screwed connection. 


AFTER A PERIOD of trial dating back 
as far as 1926 in some installations, 
the Republic Stamping & Enameling 
Co., Canton, Ohio, has decided to mar- 
ket Vitrie Steel corrugated steel sheets, 
coated with vitreous enamel for use 
in construction of walls and roofs of 
buildings. The enamel coating is ap- 
plied to both sides of the sheets, to in- 
sure complete resistance against most 
corrosive influences. Various colors 
are available, on standard corrugated 
sheets and specially formed building 
trim. Such roofing and sidings can be 
applied to wood or steel frames in the 
conventional manner, at the usual cost 
of erection for comparable building 
materials, according to the manufac- 
turer. Of interest in the erection is 
the fact that holes may be drilled in 
the field with a high speed portable 
drill. 


SEVERAL IMPROVEMENTS have been 
incorporated in the Nelson chemical 
proportioning pump distributed by D. 
W. Haering & Co., 2308 South Win- 
chester Ave., Chicago, Ill. These im- 
provements are based on data obtained 
from pumps which have been in con- 
tinuous operation in many locations. 
A new arrangement of inlet and outlet 
valves decreases frictional losses and 
improves volumetric efficiency. Groov- 
ing of the valves imparts a_ rotary 
motion to the disk to insure complete 
reseating in operation. Better lubrica- 
tion is provided by replacing the con- 
ventional grease fitting with an oil 
cup. New sizes and new materials of 
construction are also available. 


Univis Lens Co.. Dayton, Ohio. 
has developed a new safety goggle lens 
which has been given the name of 
Tulea. This is made of a special non- 
shattering material having less than 
half the weight of a tempered glass lens 
and optical properties said to be su- 
perior to glass. The new lenses are 
available in both curved and flat styles 
and are said to be highly resistant to 
grit and unaffected by splashed molten 
metal and sparks, 


Macuinep from a_ solid block of 
Lucite, the Y/2 carbon dioxide indi- 
cator announced by Julien P. Friez & 
Sons, Division of Bendix Aviation 
Corp., Baltimore, Md., achieves  ex- 
treme simplicity. The metal parts are 
of stainless steel and the absorbent 
solution of brilliant red color for easy 
reading. Parallax is eliminated by 
the use of a polished reflecting sca!e. 
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Flow Control Valve 


DEVELOPED primarily for controlling 
the tlow of oil fuel, but also suitable 
for other purposes where exact manual 
control is required, is the new Micro- 
Cam oil valve recently announced by 
Hauck Mfg. Co., 124 Tenth St., Brook- 
lyn, N. Y. The new valve has a 
straightline flow characteristic. It is 
made in ten sizes for capacities on a 
typical light oil, at 1 lb. pressure drop, 
ranging from 1.1 to 100 gal. per hour, 
and at 100 lb. pressure drop, from 11 
to 1,000 Ib. per hour. The metering 
element of the valve is a_ slot-like 
orifice cut in a smoothly surfaced disk. 
Rotating across the slot is a cam, op- 
erated by the handle, which is cut so 
as to give straight-line flow capacity 
characteristics. A pointer attached to 
the handle operates on a calibrated 
scale, permitting variation of the open- 
ing from absolute shutoff to wide 
open. Since the cam is ground to its 
seat, tight closing is said to be ob- 
tained with little pressure. Owing to 
accuracy of coi.trol, the maker claims 
a saving of oil from 5 to 15 per cent 
when this valve is employed. 


Furnace Protection System 


AS A MODIFICATION of its earlier de- 
veloped Protectoglo system for the pro- 
tection of industrial furnaces against 
flame failure, the Brown Instrument 
Co., Philadelphia, Pa., has developed 
the new Protectoglo Photo-Electrode 
system which employs a light-sensitive 
device instead of a metallie electrode 
for detecting the presence of a flame. 
The new method is similar to the old 
except in its method of flame detection. 
Light from the flame is directed upon 


New furnace protection 
instrument 
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a photocell. This results in a small 
flow of current through the cell which 
is amplified by a vacuum tube circuit 
until of sufficient magnitude to close 
a relay. Through relay contacts, the 
main fuel valve is energized. 

Response of the system to flames of 
different luminosity may be changed 
by means of a sensitivity adjustment. 
To prevent transient flame disturbances 
causing unnecessary shut-downs, the 
system provides a time lag in the relay 
operation which bears a direct rela- 
tion to the flame luminosity and the 
setting of the sensitivity adjustment. 
The lag can be varied from zero to a 
maximum of 10 seconds. The unit is 
designed for mounting on a floor stand. 
It may be used in protecting furnaces 
operating on oil, powdered coal or 
luminous gas flames. 


Large Capacity Mixer 

Sap TO BE the largest vertical mix- 
ing machine using the planetary prin- 
ciple which has ever been put on the 
market, the new Glen 340 mixer intro- 
duced by American Machine & Foun- 
dry Co., 511 Fifth Ave., New York, 
N. Y., is designed to use 85 gal. bowls. 
The new machine is said to have been 
successfully applied in the mixing of 
pharmaceuticals, drugs, cosmetics, 
abrasives, casein and many other ma- 
terials. It is provided with a variable 
speed transmission for agitator speeds 
from 45 to 125 r.p.m. An automatic 
timer is provided for shutting off the 
machine after a predetermined time. 
In operation the bowl is transported 
on a small truck to the machine which 
then lifts the bow] from the truck and 
lowers the agitator into the batch. 
Pushbutton control is employed for 
performing these functions. The agi- 
tater cannot revolve until the mixing 
head, saddle and bowl are in mixing 
position. The company is prepared to 
supply bowls of several designs, to- 
gether with agitators of various types, 
especially adapted to the particular 
mixing operation. Thus the same 
machine can be readily adapted to dif 
ferent operations by changing agi- 
tators, bowls and speeds. 


85-gal. planetary mixer 


e MARCH 1941 e CHEMICAL & METALLURGICAL ENGINEERING 


1000 
und be 
ITT, 
“Ho 
put 
we 
5 we 
tt me 
“ex al 
“4 


FROM INLET TO OUTLET 


NONE OF THIS TURBULENCE 
lr the Streamlined Valve there is 
no turbulence like that indicated 
ir the diagram above to hinder 
flow or handicap close pressure 
regulation. 
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Trouble-free service seems to be the 
general verdict — you can expect the 
very same results when you install a 
CASH STANDARD Streamlined "1000" 
valve — but the type 1000" doesn't 
stop there —plus this you get smooth 
operation—no flow variation — high 
capacity — tight closure when not in 
use—accurate regulation—and, in addi- 
tion, your type "1000" will contribute 
towards speedier production and do 
it at lowest cost to you. Whenever 
the time should come that replacement 
is needed, you'll find it only necessary 
to order an inexpensive replacement 
part and you can easily install the part 
yourself. 


Try One Yree 
FOR 30 DAYS 


Prove to your own satis- 
faction just how good type 


The Streamlined form of the inner 
valve eliminates turbulence. It 
produces the flow pattern shown 
above which makes for maximum 
capacity when it is needed most, 
and permits accurate pressure 
control under toughest working 
conditions. 


"1000" is—take 30 days to 
do it—after 30 days a bill 
is sent to you—you either 
pay the bill or return the 
valve to us at our expense. 
Send for one now. 
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Question: ‘Don't you people 
make anything besides that 
Streamlined Valve you taik 
about so much?" 


Answer: "Yes Sir; we do! And 
we propose to picture one or 
two of them here each time."' 


Cash Standard Class D Pressure 
Reducing Valve; inexpensive; 
dependable. Used in regulating 
steam, hot water, cold water, air, 
oils, many chemicals and most 
gases. Sizes 4'' to 2''; screwed 
ends. 

Initial pressures up to 250 Ibs., 
reduced pressures up to 200 Ibs. 
Bodies in iron, bronze or steel. 
Trim; iron, bronze, stainless steel, 
monel metal, or nitralloy. 


Cash Standard Type 10 Pressure 
Regulating Valve—self-contained, 
pilot operated. For holding re- 
duced pressure within extremely 
close limits. 
Sizes: to Initial pressures 
up to 600 Ibs.; highest reduced 
essure 250 Ibs. For water, air, 
eon, ammonia, any non-corro- 
sive gas or oil. Valve operating 
fluid not wasted: it discharges to 
outlet pipe. 
Bodies: iron, bronze, steel. Trims: 
iron, bronze, stainless steel, or 
monel metal. Ends: screwed, 
flanged, or ammonia type. 
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WATER SUPPLY 


RIVER 
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Sulphur Mining 
At Newgulf 


HE FOREMOST PRODUCER in the 

world, this country will be able to meet 

every demand for sulphur through the diffi- 
cult period ahead. The largest mine is that of 
Texas Gulf Sulphur Co. at Newgult. 

The accompanying diagrammatic pic- 
torial flowsheet, and the following description 
of modern Frasch process operations are based 
a upon the practice at this mine. In as much as 
the mining technique resolves itself into the 

efficient transfer of heat from the hot water to 
the underground deposit of sulphur water is 
an important factor. The supply is obtained 
from the San Bernard River from which it is 
pumped into a 260-aere reservoir, As required 
*s water is treated by the Cochrane hot process 
lime-soda softening plant and distributed to 
wells and pumped down into the sulphur de- 
posits. 
Hot water pumped into a deposit would 

a build up hydrostatic pressure unless sufficiently 
of cooled water is drawn from bleed wells to 
balance the input. In older deposits some heat 
may be recovered from this water. At this 
mine the water is treated by adjusting the pH 
and aeration to render it innocuous and permit 
wasting to tidewater. 

Sulphur from wells is collected at pumping 
stations, the discharge lines from the wells de- 
livering sulphur into sumps at these points. - 
Centrifugal pumps deliver the molten sulphur 7 
to vats through insulated pipe lines, each carry- 1 Looking down on one of the four Py 
ing internally a small pipe in which live steam 10,000 gal. per min. pumps used to < 
raise river water into the large reser- 
voir at Newgulf. 


Mite 


is flowing for the purpose of keeping it well 
heated so that it will move freely with minimum 
friction. A vat is formed by the solidification 
of this liquid sulphur in a sheet metal bin. 
The discharge lines are placed so that each day's 
production is spread in an even layer over the 
entire surface of the vat, and is permitted to 
solidify uniformly. 

Vats are built and broken down in rotation. 
The sulphur is blasted from the surface of the 
vats as required for shipment, locomotive cranes 
loading it into box ears for all-rail movement 
" or into gondolas for transportation to the load- 

ing piers at Galveston or Texas City. 
is For an account of the role that sulphur will 
7 play in the national defense program see pp. 

70-74 of this issue. 


2 Temperature of this water is raised 
by bringing into contact with flue gas 
in economizers which may be vertical 
or horizontal types 
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Chemical mixing tanks at the water softening plant in which predetermined 
sunts of lime, phosphates, carbonates and sodium sulphate are added. This 
zunit of the Cochrane hot process referred to in the next caption 


POWER HOUSE 


six softeners has a capacity of 70,000 gal. per min. 


Each of these 


4the Cochrane hot water process removes scale forming and corrosive sub- 
stances from the water before going to the boilers or heaters. 
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Treated water is heated in jet-type mining water heaters, through condensa- 
“of steam. The five heaters are capable of heating 9,000,000 gal. per 
T% 160 deg. C. (320 deg. F.) 


wells. Photographs 


6 Centrifugal pumps driven by steam turbines are used to force the hot water 
out to the control stations in the field where it is distributed to the producing 
by Don-Curtis, Houston 
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7 Each station in the field serves its own group of 
An elaborate system of controls enables the 


operator to regulate temperatures and 
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8 Water at 325 deg. F. is used to liquefy the sulphur in the deposit. The 


melted sulphur is raised to the surface with compressed air. 
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ll Through the use of sulphur dioxide and flue gas the pH of bleed water 
is controlled and sulphides removed in these redwood towers permitting dis- 


charge of salt water to the disposal ditch and to tide water 
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12 A series of double discharge lines with swivel joints permit 
uniform distribution of molten sulphur in thin layers over the 
This prevents pockets of liquid sulphur 


top of the vat. 


13 After solidifying vats are broken down by blasting, and the 
sulphur loaded into box cars for all-rail shipment or in gondolas 


for movement to Galveston piers 
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10 the sulphur production from each well is carefully measured by means 


of specially designed metering tanks, each holding ten tons. 
the sulphur is pumped to storage vats 


After measuring 
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Above are unretouched photographs showing DURCOPUMPS above pumps are doing other pumping jobs for their owners. The 


doing 2 job of unloading acid—sulfuric, hydrochloric, nitric, DURCOPUMP can be located on the ground near the car; on 
Pbhospaoric and ether acids, In addition to unloading, all of the the storage tank, as illustrated; or at any other adjacent point. 


Are your nerves on edge when unloading acid? 


...a DURCOPUMP eliminates hazards 


A DURCOPUMP for unloading a tank car of No worry about water in the air sees 
acid by suction instead of pressure has several you know what happens when a “slug 
advantages: water is blown into a car of sulfuric acid. 


: : Leaky joints under pressure are the source 
| of accidents from acid spray. With a 
DURCOPUMP, the joints on the discharge 


The operation is automatic—the pump side are permanent and remain properly 
can be governed by remote control to protected. On the tank side, where con- 
shut off when the storage tank is full, or 
to stop when the tank car is empty. 


_ ing, the joints are under swction and can't 
Unloading time is greatly reduced, gov- spray. 
erned only by the pump and pipe line size. 
Operators can carry on with more im- 


portant work—they are not required to 
stand-by to guard against accidents. 


In Service— 


A thousand successful DURCOPUMPS for unioading 
Preparations to start unloading and to tank cars. Let us supply you with one. 
finish draining the car require only a few 


minutes. Write for our recommendations 


$i 


Inc. 
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a é For 125 Pounds Steam, 200 Pounds Water, Oil or Gas 


Advanced design throughout these valves increases adaptability 
for servic@and minimizes maintenance in severest usage. Made in 
all types: Non*Rising Stem...Outside Screw and Yoke... Quick- 
Opening .. . Underwriters’ Patterns ... Marine Cargo Oil System 
Valves. Aliso in Alloy Gast Iron. Flanged, screwed, or hub ends. 

Catalog giving completé specifications on the entire line is 
available from your Crane Reptesentative or by mail request. 


NEW FEATURES LIKE THESE IN ALL PATTERNS 


Beh malleable iron hand- 
heel. 
Easy lubrication fitting in 
yoke sleeve. 
Malleable iron ball-type 
gland flange with swing 
eye bolts. 
Renewable shoulder-type 
stem hole bushing. 
More bolts of smaller diam- 
eter in body-bonnet joint. 
Full length "V-section” disc 
guides. 
Solid web-type disc with 
tee-head stem connection. 


tiem through ports. Re- 


CRANE CO., GENERAL OFFICES: N i= 
836 S. MICHIGAN AVE., CHICAGO 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING + PUMPS 
NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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UNUSUAL ENTERTAINMENT FOR 
A.C.S. SPRING MEETING 


In addition to business meetings and 
the numerous technical sessions which 
are being arranged for the spring meet- 
ing of the American Chemical Society 
which will be held at St. Louis, April 
7-11, an unusually attractive enter- 
tainment program has been scheduled. 
In the first place the St. Louis Section 
has entered into a contract with the 
St. Louis Symphony Orchestra con- 
ducted by Vladimir Golschmann for an 
exclusive concert to be presented .dur- 
ing the meeting of the Society. 

On the evening of April 8, Bob Hawk 
and his complete “Take It or Leave It” 
quiz show, which offers contestants a 
chance to double their prize money six 
times, will test the mental ability of 
the visiting chemists. Lacking only a 
microphone and a _ radio audience, 
Hawk will pay out good American 
dollars to A.C.S. members who can 
answer his questions. 

On the evening of April 7, a cast of 
more than 40 actors and musicians has 
been engaged to dramatize authentic 
stories of Mark Twain’s pilot days on 
the Mississippi River. 


CHARCOAL PLANT FOR GAS MASKS 
WILL BE BUILT IN OHIO 


The War Department has announced 
that $1,000,000 will be spent for a 
government-owned charcoal plant to be 
erected at Fostoria, Ohio and to be 
operated by the National Carbon Co. 
The charcoal will be used in the manu- 
facture of gas masks. 

Production of gas masks for non- 
combatants in limited quantities to 
provide a backlog of experience for 
possible wartime demand was decided 
upon last month by Chemical Warfare 
Service. Five companies were given 
educational orders for masks which 
will be distributed among civilians re- 
maining in areas under military 
jurisdiction. 

Companies given the educational 
orders were: Kemper-Thomas Co., 
Cincinnati; Sprague Specialties Co., 
North Adams, Mass., Eureka Vacuum 
Cleaner Co., Detroit; Pittsburgh Store 
& Fixture Co., Blairsville, Pa.; and 
B.K.B. Co., Los Angeles. Dollar value 
of the contracts was not announced. 


CHEMURGIC CONFERENCE WILL BE 
HELD IN CHICAGO 


The seventh annual conference of 
agriculture, industry and science will 
be held at the Stevens Hotel, Chicago, 
on March 26-28, under the auspices of 
the National Farm Chemurgic Council. 
The meeting will open on March 26 
with a luncheon at which General 
Robert E. Wood, Sears, Roebuck & Co. 
will preside with Wheeler McMillen, 
president of the Council as the speaker. 
The general session will open in the 
ifternoon with Louis J. Taber, The Na- 


Technical, Industrial, Personal 


tional Grange, in charge. This will 
continue in the evening with a sym- 
posium on new developments. 

The morning session on March 27 
will be devoted to chemurgy and de- 
fense and will be under the direction of 
Arnold P. Yerkes, International Har- 
vester Co. In the afternoon D. Howard 
Doane, Doane Agriculture Service, will 
conduct a session on chemurgy in ac- 
tion. At the general session on March 
28, Howard R. Huston, American 
Cyanamid Co. will preside and Dr. 
Henry G. Knight, Bureau of Agricul- 
tural Chemistry, will give a progress 
report on the Regional Laboratories. 


BATTELLE MEMORIAL INSTITUTE 
RESEARCH ASSOCIATES 


Further appointments of research as- 
sociates are to be made at Battelle Me- 
morial Institute, Columbus, Ohio. 
Young men who are university or col- 
lege graduates and who have shown ex- 
ceptional aptitude for research, either 
in graduate work or in a brief indus- 
trial experience, are eligible. Preference 
will be given to those who have majored 
in physics, physical chemistry, organic 
chemistry, chemical engineering, met- 
allurgy, fuels or ceramics, and especial- 
ly to those who have completed their 
Ph.D. training and are pointed toward 
a career in industrial research. 

An appointment as research associate 
is for one year, including vacation, and 
may be extended for a second year. 


INDUSTRY CAUTIONED TO AID 
IN DRAFT EXEMPTIONS 


Washington headquarters of Select- 
ive Service are warning local boards 
that they must not too casually draft 
employees of defense industry. Pro- 
tection of skilled workers against 
immediate call is urged by Brigadier 
General Hershey. This is another proof 
that the Army is as much concerned 
with manufacture as it is with man 
power. But industry will have to do 
its part. No local board can be ex- 
pected to give deferment to men, even 
urgently needed personnel, unless 
clear evidence is presented in each in- 
dividual case as to the importance to 
defense manufacturing. 


NEW CONTINUOUS CATALYTIC 
CRACKING PROCESS 


Likening its potentialities to those 
of the steam turbine as compared with 
the steam engine, Frank A. Howard, 
President of the Standard Oil Develop- 
ment Co., recently announced a new 
continuous catalytic process for crack- 
ing petroleum distillates for which 
many important advantages are 
claimed. This socalled “fluid catalyst 
process” employs a new catalytic tech- 
nique in that the solid catalyst itself 
is made to flow like a liquid in the 
vapors being cracked in the process. 
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The small particles of the catalyst are 
suspended in the vapors as they pass 
continuously through the cracking 
chamber and are then separated from 
the vapors in a cyclone separator. The 
catalyst then passes to a regenerating 
chamber in a separate zone and is con- 
tinuously returned to the process only 
after it has been revivified. 

Advantages claimed for the fluid 
catalyst process, in addition to con- 
tinuous rather than batch operation, 
include lower costs of installation, 
lower operating pressures and tem- 
peratures than in thermal cracking and 
unusually high flexibility. 

As reported in Chem, & Met. Novem- 
ber 1939, the Standard Oil Develop- 
ment Co. had worked out a stationary 
catalyst type of cracking process and 
had originally planned to install this 
type of operation in a number of re- 
fineries. However, when the research 
on the fluid catalyst process reached 
a successful conclusion during 1940, 
it was decided to delay action on the 
stationary type and proceed with com- 
mercial application of the newer 
process. Accordingly construction of 
three large commercial plants of the 
fluid catalytic type is now under way 
at the Bayway refinery of Standard 
Oil Co. of New Jersey, at the Baton 
Rouge refinery of the Standard Oil Co. 
of Louisiana, and at Baytown, Tex., 
where the Humble Oil & Refining Co. is 
building a large unit. The Baton 
Rouge installation is expected to be 
in operation during 1941 and the other 
two units will be completed somewhat 
later depending on the effect of the 
national program on deliveries of con- 
struction material. 

Mr. W. S. Farish, president of 
Standard Oil Co. (N.J.), recently 
made the statement that all of his 
company’s patent rights dealing with 
catalytic cracking and with the new 
hydro-forming processes, as well as 
licensing rights in these fields pre- 
viously purchased from other interests 
have now been acquired by the Stand- 
ard Catalytic Co. (formerly the 
Standard I.G. Co.). This is now a 
wholly-owned subsidiary of the Stand- 
ard Oil Co. (N.J.). Standard Catalytic 
Co. has now made working arrange- 
ments for the licensing of these pat- 
ents to the petroleum industry through 
the Universal Oil Products Co. and 
the M. W. Kellogg Co. 
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News from Washington 


WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO. 


pews of commodities to offset 
shortages is one of the major 
official tasks now confronting Washing- 
ton. A number of commodities are 
sufficiently scarce that they may cause 
serious holdup in construction or man- 
ufacturing work. The widening of 
these bottlenecks is, therefore, a job 
of first importance. 

There are varying degrees of con- 
trol being exercised. Three commodi- 
ties and two types of manufacture or 
construction are now subject to strict 
enforceable priority rules. Machine 
tools, aluminum, and magnesium are 
the commodities. The erection of de- 
fense plants and the making of ma- 
chine tools are the industrial activi- 
ties which have authority virtually to 
commandeer things they need. This 
very drastic form of priority in getting 
materials has not yet shown its full 
effect on any competitive industry. 

Active industry cooperation for ef- 
fective allocation of material is being 
applied in certain other cases, for ex- 
ample, scrap metals. Some of these 
are being definitely controlled so that 
they will return to the producer of 
the primary material from which the 
scrap is made. This insures most effi- 
cient remelting or recycling. 

Anti-hoarding effort is being made. 
Most effective in this connection is the 
warning that the government will com- 
mandeer surplus stocks, no matter 
who has them if hoarding results in 
shortage. Also effort is being made 
to substitute more abundant for less 
abundant materials. Plastics for alu- 
minum is but one example. 

To prevent dissipation of limited 
U. 8S. stocks of any commodity, export 
licenses are imposed. Lately added 
to the lists of commodities so regulated 
are beryllium, graphite electrodes, bell- 
adonna and atropine, sole and belting 
leather, and (prospectively) copra and 
coconut oil from the Philippines. This 
control of exports also serves to pre- 
vent unfriendly powers from getting 
materials which we would prefer they 
do not have. The administration of the 
export license law is in fact highly 
selective in this regard. 


Price Controls 


Several methods are being used to 
maintain industrial goods prices on as 
favorable a basis as possible. Import 
of copper from Chile was the first 
commodity for which indirect price 
fixing was achieved by large govern- 
ment purchases abroad. The first two 
purchases were 100,000 tons each; a 
third purchase was made about the 
first of March, of 35,000 tons. More 
will be bought if necessary to hold the 
price at or near twelve cents. 

Copper also supplies an example of a 
ease in which official investigation by 
the U. S. Tariff Commission is under- 
taken as a step toward government 
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management of an industry. That in- 
vestigation has several possible motives 
other than price fixing. But it shows 
also that every resource of Washington 
is to be used to prevent runaway of 
prices even when serious shortages 
threaten. 

Perhaps the first occasion in which 
price fixing has been achieved by al- 
most direct action was the case of 
used machine tools. Defense Commis- 
sioner Henderson actually announced 
what he considered fair prices for 
these. Perhaps this announcement did 
not have legal standing. But it had 
plenty of compulsion behind it. Any 
industry that ventures to ignore Mr. 
Henderson’s recommendations will find 
a very effective “or else—.” 


Light Metal Contracts 


Aggressive steps have been taken 
by O.P.M. to encourage both magnesium 
and aluminum production by those 
other than the usual single producer, 
that is, Dow and Alcoa, respectively. 
Two substantial plant developments for 
aluminum are being made with govern- 
ment financial aid by Reynolds Metals 
Co. Permanente Corp. has also had a 
government loan to assist in its mag- 
nesium plant project in California. 

The government is seeking further 
development of facilities for both these 
light metals. The objective early in 
March appears to be capacity able to 
make a billion pounds per year of 
aluminum and one hundred million 
pounds per year of magnesium. In the 
case of magnesium the government is 
anxious to have at least two other 
firms embark on developments. They 
hope by spreading the responsibility 
for new undertakings to increase the 
certainty of adequate supply. They 
don’t like so many eggs in one basket. 
This is entirely aside from any anti- 
monopoly considerations, which might 
inspire other divisions of the gov- 
ernment if they had anything to do 
with this contracting. 


Magnesium Program 


Late in February there was official 
confirmation of the first big step in the 
government encouragement of mag- 
nesium manufacture in the United 
States by anyone other than Dow 
Chemical Co. At that time the definite 
arrangements being made to stimulate 
Permanente Corp. in building its plant 
near Palo Alto, Calif., were made pub- 
lic. The Dow company received a 
certificate of necessity for plant expan- 
sion for $12,249,000 to produce acry- 
lonitrile, magnesium, thiokol, and bu- 
tadiene; Todd-California Shipbuilding 
Corp., $5,000,000 for magnesium pro- 
duction. 

In the aggregate, it appears that the 
government will not be really satisfied 
until United States productive capacity 
for magnesium reaches 100 million 
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pounds per year. Magnesium is second 
only to aluminum in urgency of atten- 
tion. It was also second among metals 
for which official priority control of 
new production was established. Only 
those persons using this metal for de- 
fense construction work can now be 
supplied. 

At least a half dozen other companies 
experienced in chemical or metallur- 
gical enterprises are known to be criti- 
cally studying magnesium possibilities. 
The government is encouraging all of 
these firms to press their plans as 
aggressively as possible. Several of the 
companies are reported to be operating 
small pilot-scale units in anticipation 
of formulating plans and possibly em- 
barking on full commercial plant pro- 
grams. None of these undertakings 
has, however, had official recognition 
by public announcement up to the first 
of March. 


Permanente Plans 


Development of the Permanente con- 
tract has occasioned much comment and 
considerable speculation about Wash- 
ington. The matter took on a peculiar 
flavor when it became known that 
Thomas Corcoran, formerly of RFC 
staff and high-ranking New Dealer, had 
been the adviser of those arranging for 
official aid in this matter. The facts 
of the case seem rather simple. 

Henry Kaiser and his associates came 
to Washington to arrange plans for 
their magnesium enterprise. They, like 
others, were told that the government 
did not wish to make a direct contract 
for production of the metal on the gov- 
ernment account. The preference was 
that those firms having airplane or 
aircraft parts contracts should be the 
purchasers. The only encouragement 
offered to any of these firms discussing 
magnesium was the possibility of a 
loan and the surety of a certificate of 
necessity. 

Very promptly Permanente Corp. re- 
ceived such certificate. This assured it 
the privilege of a 60-month capital 
amortization plan under the recent 
Congressional act. The company ap- 
plied for an RFC loan and late in Feb- 
ruary such loan for approximately $9,- 
000,000 was announced. Mr. Corcoran 
apparently assisted in preparing the 
case as any other lawyer in private 
practice might have assisted. He was 
free to do this because he retired from 
the staff of RFC some time ago. 

The process proposed for use by this 
company is one devised by an Austrian 
citizen, Dr. Hansgirg. The first plant 
to use his process was erected under 
his supervision in Austria. It began 
operation several years ago but was 
destroyed by an explosion in 1939. Of- 
ficial Washington understands that it 
has not been rebuilt. Dr. Hansgirg 
participated in the planning and erec 
tion of another plant to use his process 
in Korea, working for an agency of the 
Japanese government. That plant be 
gan operation last year but rumor has 
it that it has never functioned satis 
factorily at capacity. A third plant to 
use a modified form of the Hansgirg 
process has been built by British in 
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terests near Swansea, Wales. It too 
is reported to have some operating diffi- 
culties, but Dr. Hansgirg is quoted as 
saying that these have resulted from 
the changes in furnace design which 
the British chose to make. 

The importance of Dr. Hansgirg to 
the process is well recognized. It is 
reported that his stay in the United 
States would normally be difficult as 
his visitor visa perhaps could not be 
extended further under ordinary cir- 
cumstances. However, it is understood 
that every effort is being made to secure 
an extension so that he may assist with 
technical advice and supervision on the 
Permanente enterprise. Incidentally 
that company prepared its designs and 
bought its equipment during February. 
The plant was actually under construc- 
tion on the first of March. 


Munitions Plants 


The Army’s projected second chain 
of munitions plants to provide powder 
and ammunition for a 4,000,000-man 
sized armed force is being pushed 
ahead in the hope of taking advantage 
of next summer’s weather for con- 
struction. The President has asked 
Congress for quick approval of appro- 
priations totaling $750,000,000 under 
the broad head of “expediting produc- 
tion” and action can be expected late 
in March or by early April. 

With the money earmarked, the 
Army plans to start duplicating the 
present string of government-owned, 
privately-operated powder, TNT, am- 
monium nitrate, ammunition and shell 
assembly etc. factories. Whatever time 
is gained by getting these new units 
under contract in the approaching 
spring is considered double time saved 
in construction. One of the delays en- 
countered in the first series of plants 
was the fact that much of the money 
was not available until July and 
August, resulting in ground-breaking 
in mid-winter. 

There is no estimate of how the 
$750,000,000 now set up for more 
plants will be distributed. It is reason- 
ably certain that roughly the same 
proportion as last year—40 percent-— 
will go into chemical operations and 
assemblies; this means a $300,000,000 
further expansion of capacity for ex- 
plosives making and component raw 
materials. 

The money now sought, of course, 
is not necessarily the total size of 
the plant program which will be forth- 
coming in the next few months. With 
passage of the lend-lease bill, British 
requirements will unquestionably re- 
sult in further stepping up defense 
production all along the line. 

As previously reported in these pages, 
most of the second series of munitions 
iaectories are expected to be located in 
‘he south and middle west, particu- 
larly west of the Mississippi. There 
‘vill be, however, further expansion of 
‘apacity at some of the plants now be- 
ing built because of the difficulty in 
inding experienced management for 
the job which isn’t already up to its 


ears in defense work. Whether this 
will result in extension of the policy 
of retaining experienced management 
from other fields to operate process 
plants is not certain but this policy 
will be continued in signing up opera- 
tors for assembly-line type operations. 


Synthetic Rubber 


The ambitious plans drawn up by 
the defense commission last fall for 
artificial and wholesale government- 
sponsored expansion of the synthetic 
rubber industry have been pigeon-holed 
by Jesse Jones, RFC administrator. 

Mr. Jones has made it clear that so 
far as he is concerned, huge synthetic 
production expansion can wait until— 
and if—the Far Eastern situation ex- 
plodes. Crude rubber stocks in the 
U.S. and on the way, plus reclaim, 
are sufficient to last 18-20 months 
according to current estimates in 
Washington, and are steadily increas- 
ing faster than consumption. So long 
as this situation is not reversed, the 
man who holds the purse strings on 
this issue can’t “chin himself” on the 
extra costs of synthetic production. 

Defense planners, once considerably 
irked at RFC delays in acting, appar- 
ently are swinging around to the 
Jones attitude. The same day Mr. 
Jones said he hoped the U.S. could 
continue indefinitely with sufficient 
crude rubber to meet its needs, Direc- 
tor General Knudsen of OPM said the 
best method of synthetic production 
“still has to be developed.” It was 
clear he meant that OPM is not count- 
ing upon sizeable synthetic supplies at 
this time, that he is content to let the 
industry develop under its own im- 
petus. 

Shelving of the 100,000-plus tonnage 
production capacity goal by the end of 
1941 doesn’t mean that general dis- 
cussions of mass production plants is 
dropped entirely. RFC, through its 
various defense agencies, is planning 
to continue negotiations with potential 
producers so that big new plants could 
be started in a hurry if the need arises. 


Priority System 


Priorities are rapidly being trans- 
ferred out of the sugar-coated eu- 
phemism of “voluntary” action into a 
thorough-going system either on a 
mandatory or an enforceable basis. An 
organizational pattern is now fairly 
well established, rules and regulations 
setting up two distinct types of pri- 
orities has been released, and the first 
application of mandatory allocation 
both for defense and commercial re- 
quirements of a raw material—alu- 
minum—set up. 

First of the two types of priorities 
is the so-called “automatic” system ad- 
ministered by the Army and Navy 
Munitions Board, acting as agent for 
the Stettinius Priorities Division of 
OPM. This is a carryover system 
which has been in effect on a “volun- 
tary” basis for several months. Under 
this setup, any order made for: mili- 
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tary account for a fabricated or semi- 
fabricated item considered hard to get 
is given an automatic priority rating. 
This rating applies also to the first 
sub-contractor, who obtains it by get- 
ting the proper counter-signature of 
the procurement officer or inspector in 
charge of the contract. 

Raw materials are not included un- 
der this system. Neither are ratings 
for second or lower sub-contracts, gov- 
ernmental orders not on the Board’s 
“critical” list, and non-governmental 
orders. These are the jobs of the Stet- 
tinius staff. Except in the case of raw 
materials, these problems are resolved 
by similar priority ratings attached 
to individual orders. The list to which 
this operation applies is flexible from 
day-to-day to meet specific cases. 

Priorities administered by OPM fall 
into three major categories—formal 
mandatory priorities, allocations and 
cooperation. Formal priorities at the 
beginning of March applied only to 
aluminum and machine tools, to ma- 
chine tool builders, and to vital defense 
plants—powder, TNT, ammonia, ete. 
The first two listed are commodities 
which are allocated in rated order; the 
last two give authority to machine 
tool makers and plant contractors to 
requisition needed supplies. For in- 
stance, a powder plant builder could 
place, with OPM approval, orders for 
boilers which would have preferred 
status over similar orders for commer- 
cial accounts. 

In the case of machine tools, the 
entire output has been allocated for 
defense use. The mandatory priorities 
on aluminum carry down to govern- 
mental allocation to commercial users 
of whatever supplies may be left over 
after defense orders are provided for. 
Machinery for allocating supplies is 
not yet set up except in skeleton form, 
but so far it is required that all 
suppliers furnish their order books to 
the Priorities Division once each 
month. 

Defense orders with priority ratings 
are filled semi-automatically. The 
large number of cases where orders are 
obviously for defense but which do 
not have priority rating are given a 
temporary rating of A-2. Remaining 
supplies, which for several months at 
least are not expected to be sufficient 
to meet unfilled needs—in March there 
may be no aluminum for commercial 
account—then it will be allocated from 
Washington. At least until a working 
experience can be evolved permitting 
a more regular flow, commercial allo- 
cation will be largely upon the basis 
of individual conditions. 

Raw materials for which priorities 
were being handled by a form of allo- 
cation at the beginning of March in- 
clude neoprene and commercial aircraft. 
In addition, also in this category, total 
magnesium production is being allo- 
cated to defense orders. Voluntary- 
compulsory industry cooperation in 
giving defense needs priority is in 
effect for zinc, potassium perchlorate, 
structural steel shapes and stainless 
steel. 
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CHEMICALS PLAY IMPORTANT PART IN EXPANDED TRADE 
AGREEMENT BETWEEN GERMANY AND RUSSIA 


From Our German Correspondent 


HEMICALS are playing an impor- 

tant role in the recently expanded 
trade between Germany and the Soviet 
Union. On Jan. 10 a new agreement 
regulating trade turnover until Aug. 1, 
1942, was signed, which “provides for 
an amount of mutual deliveries con- 
siderably exceeding the level of the 
first year of operation” when an ex- 
change of goods valued at over one 
billion RM _ ($400,000,000) was ar- 
ranged. Although no specific figures 
are mentioned, last year Russia was 
to supply Germany with 1,000,000 tons 
of oil, 1,000,000 tons of fodder, 100,- 
000 tons raw cotton, from 30 to 50,000 
tons of manganese, and _ unstated 
amounts of sulphurie acid, phosphatic 
fertilizers, flax, and iron ore. Before 
the outbreak of the war, it will be 
recalled, phosphate rock was the Reich’s 
chief chemical import item from the 
United States. The U.S.S.R. has in 
the meantime apparently become Ger- 
many’s chief supplier of this item. 

Germany’s deliveries to the Soviet 
Union include munitions, specialized 
machinery, high grade steels and al- 
loys, and certain important chemical 
products, as well as plans for Fischer- 
Tropsch synthetic gasoline and Buna 
rubber plants. 

Although the Soviet Union has re- 
tained its monopoly toward Germany in 
the case of manganese ore and phos- 
phates, the Reich’s control of Con- 
tinental Europe has lessened Russia’s 
relative importance compared with last 
year as a potential source of raw ma- 
terials and thus of its power for 
exercising political or economic pres- 
sure on the Reich. During the first 
months of the war, however, Russia 
cushioned Germany’s drop in overseas 
trade and aided materially in bringing 
the Reich’s foreign trade by the fall 
of 1940 to what is claimed to be al- 
most equal to the pre-war level. The 
Soviet Union furthermore provides a 
loophole through the Allied blockade 
in the Pacific and may be acting as an 
intermediary purchasing strategic ma- 
terials, including copper, cotton and 
grains for Germany in other countries. 

Another factor relatively reducing 
the Reich’s dependence on the Soviet 
Union is the new situation caused by 
the elimination of Allied competitive 
bidding in the Balkans and Northern 
Europe as well as by the seizure of 
strategic material reserves in occupied 
territories. 

The Balkans themselves are now de- 
pendent on Reich markets for 70 per- 
cent of their exports, and they obtain 
most of their supplies of coal, iron, 
steel, potash and nitrates, and indus- 
trial chemicals from Germany. Even 
before the war, from 1929 to 1938 
Germany’s chemical exports to the five 
Balkan countries, Bulgaria, Yugoslavia, 
Roumania, Hungary, and Greece, in- 
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creased from 4.2 to 11.8 percent of 
the Reich’s total chemical export trade. 
Since the outbreak of the war, figures 
are no longer available, but it is to be 
assumed that Germany has consider- 
ably expanded its trade in chemicals 
in southeastern Europe in the mean- 
time because these areas have been al- 
most completely cut off from overseas 
markets since Italy entered the war 
in April 1940. 

In consolidating its position and 
going ahead with its program of 
“Groszraumwirtschaft” (continental 
economy) as if it had already won the 
war, Germany has made careful plans 
to expand Balkan trade, and the chem- 
ical industry figures prominently in 
this development. The close connection 
and interest in the Balkans is being 
emphasized, for example in the various 
spring fairs, including the famous Leip- 
zig spring fair from March 2 to 9 and 
the Vienna spring fair from March 9 
to 16. The latter featured a special 
section “Chemistry in Agriculture” 
with displays of fertilizers, plant and 
wood protection, conservation, and vet- 
erinary medicines as well as a his- 
torical exhibit showing the progress of 
scientific farming since this is the 100th 
anniversary of the publication of Jus- 
tus Liebig’s first work on agricultural 
chemistry. The Balkans were strongly 
represented at both these fairs. 

Since 1935 I. G. Farben has de- 
veloped soybean and oilseed planting 
in the Balkans and purchased entire 
crops in return for which it has sup- 
plied these countries with chemicals. 
To expand agricultural production in 
southeastern Europe and at the same 
time to enlarge the Reich’s sources of 
foodstuffs and raw materials, artificial 
fertilizers and insecticides are being 
sent in increasing amounts to the Bal- 
kans. With the average Balkan stand- 
ard of living, measured in per capita 
income, being only one-quarter that of 
the Reich, it is anticipated that by 
raising the purchasing power for im- 
ported goods to only one-half the Ger- 
man level, an additional yearly import 
trade of around one billion marks— 
presumably largely reserved for Ger- 
man industry—would result. This, it 
is expected, should also increase the 
demand for chemical specialties, in- 
cluding pharmaceuticals, cosmetics, 
paints, lacquers, plastics, ete., in addi- 
tion to industrial and agricultural 
chemicals. 

With more intensive development— 
already begun—of Balkan mineral re- 
sources, an increased market for chem- 
ical products such as ferro-alloys, flota- 
tion agents, and similar products has 
already resulted. The Reich has gained 
considerable experience in smelting and 
refining its own low grade ores, which 
are similar to those to be found in 
the Balkans, and is planning to process 


some of the crude ores in the Balkan 
countries of origin, but at first to 
import the larger part for refining in 
the Reich. An interesting sidelight in 
the iron and steel field in the Reich 
itself is the recent announcement of 
Hermann Roechling, Saar steel indus- 
trialist and now commissar of the 
Lorraine and Moselle steel industry, 
that Germany would continue process- 
ing low grade ores even though cheaper 
high grade ores are now available from 
occupied territories and Sweden. 

German engineers are also planning 
to convert heretofore unutilized gases 
into carbon black and to develop other 
Balkan sources of organic and _ in- 
organic chemicals. The young Balkan 
textile industry is expected, as it grows, 
to require larger amounts of dyestuffs, 
detergents, and finishes. In 1938 the 
Balkans raised only 50 percent of the 
cotton required for their own textile 
needs, Greece being the only selfsuffi- 
cient country in this item. About 80 
percent of the total textile imports of 
the Balkans are now supplied by Ger- 
many and Italy, mostly by the former. 
In 1939 the Reich sent one-third of its 
staple fiber exports to the Balkans; 
15.5 percent of its rayon exports went 
to Hungary, and 15.4 percent to Yugo- 
slavia. 

The Reich’s own textile shortages 
are reported to have eased somewhat 
during recent months, owing to in- 
creased domestic production and requi- 
sitioning of stocks of cotton and wool 
and other materials from occupied ter- 
ritories. How much the imports of 
cotton, flax, and hemp from the Soviet 
Union affected the raw material sup- 
ply is not divulged. Synthetie produc- 
tion is estimated to have reached 100,- 
000 tons of rayon in 1940, while the 
staple fiber, “Zellwolle,” output ap- 
proached 300,000 tons in 1940 as 
against 200,000 tons in 1939. During 
the past few years considerable shifts 
have occurred in the raw material sup- 
ply for synthetic textile fibers. Al- 
though experiments are constantly be- 
ing made with new waste materials as 
straw, potato vines, etc., wood remains 
the chief raw material. 


BUREAU OF MINES DEVELOPS 
MAGNESIUM PROCESS 


The Bureau of Mines is developing a 
new process for production of mag- 
nesium metal at a pilot plant recently 
completed at Pullman, Wash. The 
process involves the use of magnesite 
and the Bureau will obtain concen- 
trates by a new method for flotation of 
lower-grade magnesites. The Bureau 
started work on the possibilities of 
direct production from the ore by re- 
duction with carbon. Experiments had 
been made in Europe in which magnesia 
was reduced with carbon in an electric 
furnace and the magnesium and carbon 
monoxide vapors chilled in an atmos- 
phere of hydrogen. The Bureau made 
experiments which indicate that a spraj 
of hydrocarbon oil could be substituted 
for the hydrogen. The pilot plant is 
designed to produce from 50 to 100 
pounds of the metal daily. 
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(dibenzo- pyrone) 


NOW COMMERCIALLY AVAILABLE 


PHYSICAL PROPERTIES: (Pure Grade) Va 


Appearance—white, crystalline solid. 

Molecular Weight—196. 

Melting Point—173- -174° C. Sublimes readily at 
melting point. 

Boiling Point—350-355° C. re) 


Insoluble in water. 
Difficultly soluble in the following organic solvents: benzene, ether, ethyl alcohol and 


ligroin. 

Moderately soluble cold in acetone, glacial acetic acid, chloroform and dioxane. 

Very soluble hot in the following organic solvents: glacial acetic acid, di- isopropy! 
ketone, dioxane, mesityl oxide and toluene. 


Quite soluble hot in most ethers and ether esters. 


Xanthone dissolves in concentrated sulfuric acid to form a yellow solut 


bright blue fluorescence. 


CHEMICAL PROPERTIES: The compound undergoes typical aromatic substitution re- 
actions to form halogen, nitro a and sulfonic acid derivatives. 
Other Grades: 


POSSIBLE INDUSTRIAL APPLICATIONS 
COMMERCIAL 


The constitution of Xanthone suggests that it may be of value as pom 


an intermediate in organic syntheses, particularly in the dye, CRUDE 


ion with a 


perfume and pharmaceutical industries. 


General Chemical Company is pleased to announce 
the availability in commercial quantities of the following chemicals: 


SALICYLAMIDE e DIPHENYL CARBONATE ° DICRESYL CARBONATES 
PHENOXY- BENZOIC aciD AND ITS ESTERS 


GENERAL C 


40 RECTOR STREET, N 


ay 
f 
“ 
)- ; 
e- 
Ls 
: 
ly 
he 
te % 
n- 
of 
of 

is Cleveland * Denver * Detroit jouston * Milwaukee polis 
Newark (N.J.) ork * Philadelphia Pittsburgh * Providence (R. 


SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


HE accuracy of plant flow 

metering equipment is of prime 
importance if economical opera- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 


PHILADELPHIA, PA. 
District Offices in Principal Cities 


SECOND CHEMICAL EXPOSITION 
FOR CHICAGO IN 1942 


The dates for the second National 
Chemical Exposition have been set for 
Oct. 27 to Nov. 1, 1942, at the Stevens 
Hotel, Chicago, according to an an- 
nouncement by W. F. Henderson, chair- 
man of the Chicago Section of the 
American Chemical Society. It is 
expected that these earlier dates will 
increase out of town attendance due to 
more favorable weather at that time of 
the year. 

The post as chairman of the expo- 
sition committee is being taken by 
Victor Conquest, director of research 
for Armour and Co. This committee 
will be in complete charge of all activi- 
ties connected with the Exposition and 
responsible for setting its policies. 

On the new exposition committee 
with Mr. Conquest will be W. M. Hin- 
man, Frederick Post Co.. W. C. John- 
son, associate professor of chemistry, 
University of Chicago, R. H. Manley, 
assistant director, Armour Research 
Foundation, R. C. Newton, chief 
chemist, Swift & Co., and G. L. Park- 
hurst, senior patent attorney, Standard 
Oil Co. 

The committee will again have the 
services of Mareus W. Hinson as expo- 
sition manager. 


ELLIS LABORATORIES PLAN TO 
CONTINUE WORK OF FOUNDER 


Because of the many requests from 
friends of Carleton Ellis who passed 
away on Jan. 13, as to whether the 
laboratories were to continue, the Pllis 
Laboratories, Montelair, N. J., an- 
nounce that the laboratories are so set 
up that they will definitely continue in 
business as a consulting research 
laboratory. The personnel consists of 
a staff of highly trained men who have 
been working under Mr. Ellis’ direc- 
tion for a number of years. At present 
they are specializing in synthetic resins 
of all types. There is also a considera- 
ble amount of petroleum research and 
work on plant growth being done. 

It is also planned to continue publi- 
cation of books. At the time of his 
passing, a third volume of Synthetic 
Resins was in preparation and it is 
expected that this will be ready for 
publication in the Spring of 1942. 
Also a handbook of plastics, which was 
written bv Mr. Ellis and Herbert R. 
Simonds, is being prepared for publi- 
cation in September of this year. 


COKE OVEN INSTALLATION WILL 
INCREASE CHEMICAL OUTPUTS 


Koppers Co., Pittsburgh, has received 
contracts for construction of two com- 
plete batteries of coke ovens, with by- 
product recovery equipment. The two 
awards have a combined value of more 
than $10,000,000. The ovens are to be 
built for the Monessen Coke and 
Chemical Co. and for the Weirton Steel 
Co. 

The contract for the Monessen Coke 
and Chemical Co., a subsidiary of the 
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Pittsburgh Steel Co., is for 74 Koppers 
Becker underjet ovens to be built at 
Monessen, Pa. These ovens will have 
a total coal carbonizing capacity of 
approximately 700,000 tons a year. In 
addition to the ovens and the coal ay 
coke handling equipment, the contract 
covers the construction of a new plant 
for the recovery of tar, benzol, toluol, 
phenol, and sulphate of ammonia. 

The contract for the Weirton Steel 
Co,. a subsidiary of the National Steel 
Corp., covers the construction at Weir- 
ton, W. Va., of an additional battery 
of 45 coke ovens, of the same type as 
the ovens to be erected at Monessen. 
These additional ovens will increase 
the coal carbonizing capacity of the 
coke plant at Weirton by approximately 
400,000 tons a year. They now have 
111 Koppers ovens at this plant. 

The Weirton contract also calls for 
the construction of a byproduct plant 
which will handle the throughput of 
the entire plant, together with the re- 
covery of benzol, ammonia and tar. 


CELLOPHANE PRODUCTION STARTS 
IN IOWA PLANT 


The new cellophane plant of F. I. 
duPont de Nemours & Co. at Clinton, 
Iowa, came into production in the early 
part of the month. Operations began 
with 200 employees and it is expected 
that 300 more will be added before the 
end of August. This is the first plant 
of this kind to be located in the mid- 
west and also the first which is dis- 
associated from the manufacture of 
viscose rayon. When the duPont com- 
pany brought cellophane to this coun- 
try from France in 1924, the price was 
$2.65 a pound. A better film of the 
same type is now sold for 33 cents a 
pound with moisture-proof varieties 
selling for 41 cents a pound. 


UNIVERSITY OF WASHINGTON 
OFFERS FELLOWSHIPS 


Four fellowships in the College of 
Mines are being offered by the Uni- 
versity of Washington for research in 
coal and non-metallics. Fellows begin 
their duties on July 1 and payments 
are made at the end of each month, 
amounting to $720 for the year. The 
purpose is to undertake solution of 
problems of especial interest to the 
Pacific Northwest and Alaska. In tlie 
case of non-metallies study will be di- 
rected largely toward the benefication 
of industrial minerals. 


COMMERCIAL SOLVENTS LICENSING 
LACQUER PROCESS 


Commercial Solvents Corp. has an- 
nounced that it is now granting licenses 
under U. S. Patent No. 2,150,096 which 
covers the application of lacquers at 
elevated temperatures. This paten! 
discloses a nove! lacquer technique 
based on the fact that it is possible to 
apply at elevated temperatures—10° 
F. to 160° F., for example—a lacquer 
containing much larger proportions 0! 
solids than has ever before been }> 
sible. 
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TVA USES NEW PROCESS FOR 
MAKING ALUMINA FROM CLAY 


Tennessee Valley Authority has 
reached a ton-a-day “pilot plant” 
stage in experimenting with the new 
process for producing alumina from the 
white clay which abounds in Tennessee. 
Experimentation has reached the point 
where TVA now considers that the 
new process is in every way tech- 
nically feasible. 

Next step, now being started, is to 
develop the economics of the procedure. 
First results indicate that production 
costs are sufficiently in line that the 
process could be used in periods of 
national emergencies, such as at pres- 
ent, but no data have been completed 
to indicate whether such production 
could compete in normal markets with 
existing methods. 

Details of the process are still a 
secret although admittedly most of 
them are known. TVA’s contribution 
has been one of assembling all tlie 
steps into one flowsheet, plus several 
novel improvements by the researc 
staff. It is known that clay with a 
minimum 30 to 35 percent alumina con- 
centrate is required but the principal 
problems now engaging attention are 
impurities that occur in the oxide 
rather than the amount contained in 
the basic ore. Experiments also are 
being carried out with other types of 
clay. 


NEW MAGNESIUM PRODUCTION 
REPORTED IN ITALY 


Metals and Minerals Division, De- 
partment of Commerce, reports that a 
new plant for the production of me- 
tallie magnesium from dolomite is 
reported to have been inaugurated 
recently at Bolzano, Italy. The plant, 
constructed jointly by three of the 
largest Italian metal companies, is 
equipped with a battery of electric 
furnaces and has a reported production 
capacity of 1,200 tons per annum. The 
only other similar plant operated by 
Italian interests, as far as is known, 
is located at Palmas Suergiu, Sardinia. 

Official Italian records show that 
production of metallic magnesium in 
Italy during 1938 amounted to slightly 
more than 100 metrie tons which com- 
pares with the country’s estimated 
normal consumption of approximately 
2,400 metric tons annually. Practically 
all Italian imports of the metal have 
originated in Germany. 


SHELL OIL WILL BUILD NEW 
BUTADIENE PLANT 


Shell Oil Co., Ine., on Feb. 20, an- 
nounced the award of a contract for 
the construction of a plant at its 
Houston, Texas, refinery for the manu- 
facture of butadiene, basic ingredient 
of synthetic rubber. Scheduled to be in 
operation by early summer, this plant 
Will have an annual capacity in excess 
of 5,000 tons. The contract for the 
plant has, been awarded to the C. F. 
Braun Co. of Alhambra, Calif., and 
construction will start immediately. 
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WATERPROOF BEMIS 
SOLVING HUNDREDS OF SHIPPING 
AND STORAGE PROBLEMS 


BEMIS 


WATERPROOF BAGS 
are also made 
At Your Service ...The Bemis ODORPROOF, SIFTPROOF, 


ippin esear abor ory DUSTPROOF, LINTPROOF, 
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Greater customer-satisfaction, lower delivered 
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benefits secured for makers of dry chemical 
and mineral products through the recom- 
mendations of the Bemis Shipping Research 
Laboratory. 

Here, with the aid of special Bemis equip- 
ment, our chemists and shipping research men 
put your products through the hazards of 
actual shipment and storage. From accurate 
records of the reactions of your products, the 
proper Bemis bag construction, to give you 
more efficient shipping, is prescribed. 

Check on this unique shipping service now. 
There is no obligation. Let us give you the low 
costs at which “‘Laboratory-Prescribed’’ Bemis 
Waterproof Bags can be supplied you. 


Mail coupon for special brochure giving 
valuable information for better shipping. 
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(Product) 
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or cloths more like a finely interlaced mechanical screen than any other material. Lic 
P flow freely through this fnely screen. YO gli solids ore trapped produc 
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R. L. Murray 


+R. L. Murray has been elected vice 
president in charge of development for 
Hooker Electrochemical Co., Niagara 
Falls, N. Y. He was formerly director 
of development for the Hooker organi- 
zation. B. Klaussen has been appointed 
works manager of the Niagara plant, 
and J. A. Flynn, works manager of the 
Tacoma, Wash., plant. 


+Joun H. Dvurrin, formerly with 
American Cyanamid & Chemical Corp. 
in the explosives department, is now 
with Hercules Powder Co. 


J. J. Dovus, a chemical engineering 
graduate of the University of Tennes- 
see, is assistant foreman of Pyrometer 
Maintenance for the Tennessee Coal, 
Iron & Railroad Co. at its Fairfield tin 
mill, Fairfield, Ala. 


+R. E. Birrner, who hails originally 
from Phillipsburg, N. J., has _ been 
called for a year of active service in 
the army. Lieutenant Bittner is now 
at the Infantry School at Fort Benning, 
Ga., where he expects to remain for 
three months before being sent to a re- 
placement center. 


+ D. L. Potack, a chemical engineering 
graduate of the University of Toronto, 
is with Price Bros. & Co. at Kenogami, 
Quebec. 


+ ASHLAND HENDERSON has been as- 
signed to the technical staff of Battelle 
Memorial Institute, Columbus, Ohio. 
He will work on the development of 
metallic surfaces resistant to wear, cor- 
rosion and chemical attack for special- 
ized industrial uses. Mr. Henderson 
was formerly metallurgist with the 
Frigidaire Division of General Motors. 
He is a graduate of the chemical en- 
gineering department of the University 
of Cincinnati. 


PERSONALITIES 


John R. Callahan 


+Joun R. CALLAHAN is new assistant 
editor of Chem. & Met., succeeding 
Melvin Clark. Mr. Callahan graduated 
in 1933 from the University of South 
Carolina. After a year at Clemson 
College he went with General Chemical 
Co. at the Delaware plant. Since then 
he has been on special jobs in the New 
York and Southern California offices. 


+ KLEMPNER of Westvaco Chlor- 
ine Products Co. is the author of 
“Another Night, Another Day” pub- 
lished on March 10. ‘This is his third 
novel in four years. “No Stork at 
Nine” and “Once Around the Block” 
were Mr. Klempner’s first two novels. 


+ H. C. Meyer, JR., is now associated 
with the Chemical Division of Foote 
Mineral Co. as a junior analyst in 
the laboratory. 


#G. M. Carvin has been appointed 
assistant vice president and W. L. 
Gable has been named sales manager 
for the Engineering and Construction 
Division of Koppers Co, 


+ Francis J. MALIK, formerly in charge 
of sampling at the Harrshaw Chemical 
Co.’s plant at Elyria, Ohio, has been 
transferred to the development depart- 
ment at Cleveland. 


E. is in San Francisco, 
Calif. He is connected with the M.B.1I. 
“Sink and Float” heavy media process 
which he invented and was commercial- 
ized by the American Lead & Smelting 
Co. 


+ Grorce Le Fevre, for the past three 
years sales engineer in the General Con- 
trol Co.’s Glendale, Calif.. New York 
City branch, will be in charge of the 
newly established branch at Philadel- 
phia. Mr. Le Fevre attended Pratt In- 
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stitute’s School of Science and Tech- 
nology. Previous to his connection with 
General Controls Co., he was with the 
Cities Service Co., New York. 


+ Grorce J. MERTEN, formerly at the 
University of Minnesota, is now with 
the Goodyear Tire & Rubber Co., Akron, 
Ohio. He is in the mechanical goods 
development department as an engineer 
on national defense work. 


+ Water S. LaNpis, vice president of 
American Cyanamid & Chemical Co., 
has been nominated for the presidency 
of the Chemists’ Club, New York, N. Y. 
Other nominations are: resident vice 
president, Ralph E. Dorland; non-resi- 
dent vice president, Robert L. Murray; 
suburban vice president, Per K. Fro- 
lich; secretary, Robert T. Baldwin; 
treasurer, Ira Vandewater. Nomina- 
tions for trustees are Charles R. Downs 
and Albert B. Newman. 


+ Evmer C. Lusk has joined the tech- 
nical staff of Battelle Memorial Insti- 
tute, Columbus, Ohio. He is assisting 
with the various ore dressing and coal 
preparation investigations in progress 
at the Institute. Mr. Lusk is a gradu- 
ate of Muskingum College and formerly 
was associated with the Jeffrey Mfg. 
Co. of Columbus. 


#L. M. Aycock, formerly with F. W. 
Berk & Co., has joined California Chem- 
ical Co. in connection with sales of 
magnesium oxide to the fertilizer in- 
dustry. 


ALLAN JAcoBs, general sales 
manager of the Inca Mfg. Division of 
Phelps Dodge Copper Products Corp., 
has been elected a vice president of the 
company according to the announce- 
ment of Wylie Brown, president. 


+ Stewart E. JOLLY has been awardea 
the self-improvement prize established 
by W. W. Winship in 1929. It is open 
to all members of the graduating class 
at Pratt Institute, Brooklyn, N.Y. 
The award comprises the initial year’s 
membership in the Electrochemical So- 
ciety. He will graduate in June from 
Pratt Institute with a degree of 
Bachelor of Chemical Engineering. 


+ Joun J. RAYTKWICH is at present di- 
rector of safety at the Mishawaka Rub- 
ber & Woolen Co. at Mishawaka, Ind. 
He has been in safety work in the rub- 
ber industry since May 1933. 


+E. P. Bremensacn, formerly with 
Warriner Starch Co, of St. Francisville, 
La., is now connected with Ethyl Gaso- 
line Corp. in the capacity of chemist in 
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DUST CONTROL ? 
We cau you 
BOTH 


with HIGH EFFICIENCY 
af LOW oust 


the control laboratories of the manufac- 
turing department at Baton Rouge, La. 


+H. Ross Stronecker, who has been 
connected with the Arlington, N. J., 
plant of E. I. du Pont de Nemours & 
Co. as research and development engi- 
neer, is now with Youngstown Welding 
& Engineering Co., Youngstown, Ohio. 
He is employed as assistant production 
engineer. 


James W. Myers has recently re- 
ceived appointment as junior fuel engi- 
neer at the Central Experiment Station, 
U. S. Bureau of Mines, Pittsburgh, Pa. 
The problem he is working on is con- 
nected with the study of viscosity of 
coal ash slag. Mr. Myers was formerly 
connected with Patterson Foundry & 
Machine Co., Liverpool, Ohio. 


+ Kennetu T. Carty, a Bachelor of 
Science graduate of Purdue University 
and Alton I. Lockhart who recently re- 
ceived his Master’s degree in engineer 
at Columbia University, have joined 
the research and development staff of 
Bakelite Corp. at Bloomfield, N. J. 


+V. P. AneaRN of Washington has 
been elected secretary of the board of 
trustees of Air Hygiene Foundation, 
and Theodore C. Waters of Baltimore 
to the board as general counsel. John 
F. MeMahon was promoted to executive 
secretary. 


oe are two very good reasons why it 

will be to your advantage to see us about 
your dust collecting problems. First, we can 
supply you with either a wet or a dry sys- 
tem; secondly, you pay no premium for the 


high efficiency of an American collector. 


Illustrated are two dry type American col- 
lectors—the "Dustube" cloth bag type and 
the "Cyclone." These units are notable for 
their unusually high efficiency. The “Dustube,” 
for example, is more than 98% efficient by 
weight; and by dust count, the discharged air 
shows less than ten million particles from two 
The "Cyclone," be- 
cause of its distinctly improved design, is far 
superior to the average cyclone in efficiency; 
and it compares well with the average wet 
system, though it is much less expensive. 


to ten microns in size. 


The Wet Disposal Unit, also illustrated, can 
be added to either of these two collectors, or 


any other dry type of collector, for discharg- 
ing accumulated dust as a wet sludge. 


AMERICA 


FOUNDRY EQUIPMENT CO. 
347 S. BYRKIT ST. MISHAWAKA, 


+ A. E. Boss has been named manager 
of pigment sales of the Columbia Chemi- 
eal Division of Pittsburgh Plate Glass 
Co. He was formerly manager of the 
technical service department. He will 
establish headquarters in New York. 
Dr. Boss was graduated from the Uni- 
versity of British Columbia. He re- 
ceived his Ph.D. degree at the Univer- 
sity of Illinois and served as a research 
instructor at Oberlin College, Oberlin, 
Ohio. He was associated as research 
chemist on pigments at the B. F. Good- 
rich Co. for four years, joined Colum- 
bia in 1932 and has held the following 
positions: research chemist, technical 
sales representative, assistant manager 
of special product sales and manager 
of technical service department. 
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Ralph M. Palmer 


M. Patmer, president of 
Ferro-Nil Corp., New York, N. Y., has 
been awarded the Conspicuous Alumni 
Service Medal of Columbia University. 
Mr. Palmer received his Master of Arts 
degree from Columbia in 1926. The 
citation covering the award read in part 
as follows: 

“Typical of those commendable 
alumni who find it perfectly practical 
and desirable to help two institutions, 
dividing allegiance between the one 
which gave undergraduate instruction 
and which he is now serving as its 
trustee, and Columbia, which has sup- 
plied the professional and graduate 
school training; highly effective in in- 
creasing the size and influence of the 
Alumni Association of the Graduate 
Schools in his posts as vice president, 
president and as one of its directors on 
the federation board.” 


OBITUARY 


+W. W. CRAWFoRD, of Ed- 
ward Valve & Manufacturing Co., Bast 
Chicago, Ind., died in Miami. ‘Beach, 


Fla., February 19. He was born in 
Washington, Conn., in 1882 and at- 
tended Beloit and Oberlin Colleges. 
Since 1923 he has been president of 
the Edward Valve organization. 


J. J. Greene, 
Johns-Manville 
ruary 27. Mr. 
was at New Rochelle, 


Avon Park, Fla., 


vice president of the 
Sales Corp., died Feb- 
Greene, whose home 
N. Y., died at 
where he was on vaca- 
tion. Born in London in 1878, Mr. 
Greene came to Canada at an early 
age, and later to the United States. 


+ H. Brewster, Jr., presi- 
dent of the Baugh & Sons Co., Balti- 


more, Md., and since 1928 a director of 
the National Fertilizer Association, 
died January 28 at the age of 68 years. 
His passing takes from the fertilizer in- 
dustry a friend and associate who has, 
for going on half a century, whole- 
heartedly identified himself with pro- 
gressive activities in his own business, 
in the Association, and in the industry 
as a whole. Mr. Brewster’s death was 
sudden. He had been on a vacation for 
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only a few days at Boca Grande, Fla., 
where suffering from an attack of bron- 
chitis which was not considered serious, 
he died shortly after retiring for the 
night. He was born Oct. 22, 1872 in 
Philadelphia, and was educated at Wil- 
liam Penn Charter School, Philadelphia 
and the University of Pennsylvania. In 
1894 he began work in the fertilizer in- 
dustry as secretary of Baugh & Sons 
Co., and in 1901 became vice president 
of the organization and also Baugh 
Chemical Co. Since 1921 he has been 
president of these companies. He was 
also. president of the Amalgamated 
Phosphate Co., from 1911 to 1914 and 
president of Baugh & Sons Co. of Ohio 
since 1928, 


+ J. H. author and inventor of 
an oil eracking process, died February 
8 in his home at Brooklyn, N. Y., after 
an illness of seven months. He was 
74 years of age. Dr. Adams was born 
in Brooklyn, but spent much. of his 
youth in Orange, N. J. He attended 
the College of Physicians and Surgeons 
in New York for several years, but dis- 
continued his studies in 1889. Early in 
1897, Dr. Adams began experiments to 
make a larger volume of gasoline from 
crude oil, possibly by applying continu- 
ous heat and pressure. In 1919 he 
obtained a patent for an oil converting 
process. He went to Florida in 1924 
and became interested in the University 
of Miami. He received an honorary de- 
gree of science from that university in 
1928. He maintained a winter home in 
Miami and visited that resort every 
year. 


+E. W. Pierce, chemist and lecturer, 
died February 8 at the Paterson Gen- 
eral Hospital, Paterson, N. J., after a 
long illness. He was 64 years old and 
resided at Clifton, N. J. Dr. Pierce, 
who was known in the dyeing industry 
here and in Europe and _ lectured 
throughout this country and Canada, 
Was eredited with contributing to 
theoretical and practical training in 
the dyeing industry. 


+JeroMe DANKE, a chemical engineer 
with the Edwal Laboratories in Chi- 
cago, was killed by an explosion Febru- 
ary 11. The explosion was in a kettle 
brewing oil of mustard. Dr. Edmund 
W. Lowe, president of the company, Dr. 
Walter Guthmann, vice president, and 
Thomas Hill, a chemist, were injured in 
the same explosion. Others who were 
injured include: Morton Schwartz and 
John Moir. 


I. Srivirz, manager of the 
Pittsburgh office of The Duriron Co. of 
Dayton, Ohio, died suddenly January 
30 in Pittsburgh. He had been with 
the company since 1929. Before that 
time he was with the Aluminum Cor- 
poration of America. Mr. Sivitz was 
the newly elected president of the Pitts- 
burgh chapter of the American Insti- 
tute of Chemical Engineers and was a 
gtaluate of Carnegie Institute of Tech- 
nology. 


+ Epwarp P. CoNNELL, secretary-treas- 
urer and general manager of the Falk 
Corp., Milwaukee, Wis., died February 
8 after a short illness. Mr. Connell had 
been with the Falk Corp. for 28 years, 
starting as an accountant in 1913 and 
later serving as purchasing agent and 
comptroller. He was appointed treas- 
urer of the firm in 1939 and was made 
general manager in March 1940. He 
was also a director of the company. 


Me 


Lewis E. Saunders 


+ Lewis E, Saunpers, 67 years of age 
and a vice president of Norton Co., 
Worcester, Mass., died February 20 
after an illness of two weeks. He had 
been in poor health for several months. 
Mr. Saunders, who was a pioneer in the 
development of electric furnace abra- 
sives, had been vice president of the 
Norton organization since 1937 and a 
director since 1921. He also formerly 
was manager of the company’s abrasive 
plant and research laboratory. In 
January of this year he gave up most 
of his active responsibilities and had 
served since as a consultant. Before 
joining Norton, he was associated in 
Ampere, N. J., with Charles B. Jacobs, 
who developed the process of making 
the aluminous abrasive known as Alun- 
dum. This product was acquired by 
the Norton Co. in 1900 and Mr. Saun- 
ders became associated with the Wor- 
cester company three years later. He 
served variously as chemical engineer, 
metallurgist and superintendent of 
abrasive plants and research laborato- 
ries. 


+Joun T. Ryan, president of Mine 
Safety Appliance Co., Pittsburgh, died 
February 20 in Miami, Fla. Mr. Ryan 
was 57 years of age. He was a native 
of Huntingdon County, Pa., and at- 
tended Juniata College and the Penn- 
sylvania State College from which he 
graduated in 1908. In 1934 he was 
given the degree of honorary engineer 
of mines by the same institution. Dur- 
ing his entire business life he was 
actively identified with the mining in- 
dustry. After graduation he became 
affiliated with the Rocky Ridge Coal 
Co. and later was superintendent and 
mining engineer for Langdon Coal Co. 
of Huntingdon, Pa. 
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FOR 
DIFFICULT 
MAGNETIC 

SEPARATION 
PROBLEMS 

SPECIFY 


MAGNETIC 


STEARNS TYPE “K"’ HIGH INTENSITY 
MAGNETIC SEPARATOR 


Operating on the induction 
principle and capable of far 
more efficient performance at 
lower cost than the usual high 
intensity magnetic separator, 
the STEARNS Type “K” grav- 
ity induction separator pro- 
vides positive magnetic sepa- 
ration of materials heretofore 
unresponsive, 
such as feld- 
spar, gypsum 
rock, glass 
sand, abra- 
sives, etc. 


Stearns engi- 
neers design 
separators, 
conveyor  stearns “Ks” 
nets, drums, SEPARATOR 
spouts and spe- 

cial magnets of all kinds. 


Use our complete laboratory 
facilities for magnetic separa- 
tion tests and possible applica- 
tion. Send us 25 to 50 lbs. of 
your typical material express 
prepaid for test, suggestions 
and recommendation. 


Write for our interesting Bulletin 700 


STEARNS MAGNETIC 
MANUFACTURING CO. 


629 S. 28th St. Milwaukee, Wis. 
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... Stabilized for Drum 
Shipment and Storage” 


Chloroacetone contains an active ketone group 
and an extremely reactive chlorine atom. It should 
therefore find wide application in the synthesis 
of many products such as pharmaceuticals, dyes, 
and other organic compounds. For example, Chloroacetone reacts 
readily with amines to form acetonyl-amines, with glycols to form 
chlorodioxolanes, with mercaptans to form sulfides or sulfur ethers, 
and with potassium formate to form acetol. These examples will suggest 
many other reactions which we will be glad to discuss with you. 

Heretofore, Chloroacetone has not been available to the chemical 
industry because of its marked tendency to decompose on storage. Now 
for the first time there is offered stabilized Chloroacetone which can 
be stored for many months without decomposition or chemical change. 
Its purity is 85% to 90%, the remainder consisting almost entirely of 
unsymmetrical dichloroacetone. 


Chloroacetone is a very powerful lachrymator and will blister the 
skin on contact. Adequate precautions, therefore, should be taken in 
handling this product. 


*Stabilized in accordance with U. S. Patent No. 2,229,625. 


Chloroacetone is shipped in specially coated 5-gallon drums. 


A New, Doubly-reactive Chemical 


CHLOROACETONE 


weer 
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Coefficient of Cubical 
Expansion: 
0.00110 per °C. 
0.00061 per °F. 


Refractive Index: 
1.4324 at 20°C. 


Specific Gravity: 
1.165 at 20°C. / 20°C. 


Weight per U. S. Gallon: 
9.69 Ibs. at 68°F. 


Flash Point: 
42.2°C. (108°F.) 


Boiling Point of Pure 
Material: 


119°C. at760 mm. Hg 


Strong, irritating 
(lachrymatory) 
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Meetings Offer Varied Programs 


ARIOUS PHASES of engineering were 

discussed at the 154th annual con- 
vention of the American Institute of 
Mining and Metallurgical Engineers 
in New York, February 17-20. Among 
these, the following were of interest to 
chemical engineers: 

Units of Crusher Capacity and Effi- 
ciency Two units, believed to be 
new, for designating capacity and effi- 
ciency for primary and intermediate 
crushers were proposed by A. E. Tag- 
gart, Professor of Mineral Dressing, 
School of Mines, Columbia University. 

Tonnage through a particular crusher 
in a given time depends primarily 
upon the crusher setting and the char- 
acter of the feed, its maximum size, 
the amount of fines, moisture content, 
and method of feeding. The capacity 
formula proposed by Prof. Taggart 
states a relationship between these 
factors in one empirical equation, 

T, = TR,, KK’K"” 
in which 7,, “reduction tons per hour” 
is the new capacity unit; T is tons of 
feed per hour requiring crushing or 
hourly weight of feed material coarser 
than the coarsest discharge of the 
crusher; Ry is the “80-percent reduc- 
tion ratio” or the quotient of the 
theoretical square-mesh aperture that 
would pass 80 percent of the feed 
divided by the aperture that would 
pass 80 percent of the product; and 
K, K’, and K” are constants that 
approximate quantitatively lithological 
character, moisture content and 
method of feeding, respectively. The 
value of K is 1.0 for rocks such as 
medium hard to hard limestone and 
clean-breaking stone, 0.85 for materials 
of the general crushing behavior of 
hard, tough granites and 0.75 for tough 
igneous rocks, or for those that are 
not clean-breaking or that tend to pro- 
duce a choking tendency in the crush- 
ing zone. K’ will normally be 1.0, but 
may fall to 0.5 or less with crushers 
of the gyratory type when set for 
relatively fine crushing. A” will rarely 


exceed 0.75 for primary crushers and 
probably averages nearer 0.5. It was 
reported that for jaw crushers, values 
of KK’ K” range from 0.3 to 1.8 times 
the values based on manufacturer's 
ratings, while for gyratory crushers 
the range is 0.3 to 2.3, averaging 0.88 
for 17 reports. 

Efficiency, in the usual mechanical 
sense of the ratio of work output to 
energy input, is not determinate for 
crushing operations because of the 
inability to measure work output. 
Effectiveness in terms of “tons per 
hp-hr. (or kw.-hr.)”, with an accom- 
panying statement of the limiting sizes 
of feed and product, was stated to be 
inadequate. The author proposed a new 
efficiency unit called the “reduction 
ton per hp.-hr.” derived from the 
equation 

f,/P 

where P is horsepower “consumed”, 
which is actually energy input, since 
the time factor is included in 7. 
Values of E, computed from manufac- 
turer’s catalog data are substantially 
constant for a given crusher through- 
out its range of settings; they increase 
for a given type of crusher with in- 
crease in size of machine; they are 
lower for the jaw than for the gyratory 
over the same feed-size range; and are 
higher for cone-type or high-speed gy- 
ratory crushers than for jaw or pri- 
mary slow-speed gyratories in the fine- 
product sizes; all of which facts are 
well in accord with operators’ 
experience. 

Petroleum Engineering Education — 
A basic four-year program in petroleum 
engineering education, submitted by 
Harry H. Power, Professor of Petrol- 
eum Engineering. University of Texas, 
emphasized chemistry, including 
physical and colloidal; English com- 
position and report writing; geology, 
particularly mineralogy, sedimenta- 
tion, petroleum and structural geology, 
and sub-surface correlation methods; 
mathematies through differential and 


& 


son Hotel, St. Louis, Mo. 


land, Cleveland, Ohio. 


Worth, Texas. 


APRIL 7-11, American Chemical Society, semi-annual meeting, Jeffer- 
APRIL 16-19, Electrochemical Society, spring convention, Hotel Cleve- 


MAY 19-21, American Institute of Chemical Engineers, semi-annual 
meeting. Edgewnter Beach Hotel, Chicago, III. 


MAY 19-23, American Petroleum Institute, mid-year meeting, Fort 


JUNE 23-27, American Society for Testing Materials, annual meeting 
and exhibit, Palmer House, Chicago, Ill. 
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integral calculus; and engineering 
courses in strength of materials, ap- 
plied mechanics, surveying, hydraulics, 
thermodynamics, metallurgy of iron 
and steel, and mechanical engineering 
laboratory. The tentative four-year 
program presented was as follows: 


Semester 
Hours 

Chemistry 
Drawing, engineering. 
Economies 
English 
Geology 
Government 
Mathematics 
Physics 
Civil engineering........ 
Electrical engineering... 
Mechanical engineering. . 
Petroleum engineering. . . 
General electives 


Total 


Prerequisites for suecess in petrol- 
eum engineering were summarized in 
the following principles: (a) sound 
training in fundamentals; (b) ability 
to analyze problems and isolate the 
elements involved; knack for 
reaching the best possible conclusion 
under the limitations of allotted time 
and required accuracy; (d) keen ap- 
preciation of practical economics; (e) 
ability to organize thoughts and to ex- 
press them in clear concise 
language; (f) willingness to adjust 
personality to environmental require- 
ments; (g) decided and continued in- 
terest in professional developments; 
(h) sound philosophy of social values. 


Petroleum Substitutes — A prelimi- 
nary statistical survey of the world’s 
production of petroleum substitutes 
was reported upon by V. R. Garfias 
and R. V. Whetsel, Cities Service Co., 
N. Y. The information, according to 
the authors, is admittedly deficient but 
the report was presented to encourage 
discussion at a time when petroleum 
substitutes are constantly increasing in 
importance. 

Petroleum substitutes obtained from 
natural gas include natural gasoline, 
of which the United States produces 
close to 80 percent of the total, liquid 
propane, butane and other hydrocar- 
bons, and synthetic methyl alcohol. 
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PITTSBURGH-DES MOINES’ complete service 
in tanks for the process industries includes de- 
sign, fabrication and erection of every type of 
vessel used for the storage of liquids—built of 
steel, iron or alloy; welded or riveted. 


The ready cooperation of our engineers in 
working with your own staff, or in taking entire 
charge of your design requirements, is matched 
by our time-and-money-saving efficiency in con- 
struction—with two modernly-equipped plants, 
supplied at all times with adequate stocks 
of materials. 


Prompt quotations, fine workmanship, reliable 
deliveries, all join with low cost and guaranteed 
dependability when you specify P.DM. Right 
now, call for our estimate! 


PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, NEVILLE ISLAND— DES MOINES, 916- TUTTLE ST. 
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The United States produced in 1939 
close to 5,000,000 bbl. of liquefied gas, 
most of which was a potential sub- 
stitute for motor fuel, as compared to 
about 1,400,000 bbl. for Germany. 

Substitutes obtained from coal in- 
clude gasoline and benzol, obtained by 
high-temperature or low-temperature 
carbonization, or by hydrogenation. 
The 1939 world production of substi- 
tutes from coal was stated by the 
authors to be about 28,730,000 bbl., of 
which Germany represented about 60 
percent of the total. 

Shale oil is obtained commercially 
by grinding oil shales and retorting 
in a manner similar to low-temperature 
carbonization of coal. The oil is refined 
by distillation, then treated with sul- 
phurie acid and caustic soda. World 
production in 1939 of petroleum sub- 
stitutes from oil shales aggregated 
about 2,490,000 bbl., with 1,300,000 bbl. 
represented by Estonian production. 

Synthetic —aleohol, particularly 
methanol, has come into extensive use 
for blending with motor fuel. In some 
European countries, it is mandatory 
to add 10-20 percent of alcohol to 
commercial gasoline. In terms of gross 
heat equivalents, one barrel of methyl 
aleohol is equivalent to about 0.507 
bbl. of 60° A.P.I. gasoline. 

World production of petroleum sub- 
stitutes by countries and by sources in 
1939 was summarized as follows, all 
figures being in terms of U. 8. barrels: 


Natural gasoline.. 62,806,000 
Gasoline from coal 17,200,000 
Gasoline from shale 
513,700 
Benzol 9,645,000 
Aleohol .......... 7,319,000 
Liquid gas........ 6,400,000 
Methane 71,000 
Manufactured gas. 485,000 
Producer gas 205,000 
Shale oil, miscel- 
laneous ........ 3,476,000 


Total substitutes. 108,120,700 


Strategic Metal Outlook — The 
United States has a good chance of 
attaining self-sufficiency three 
strategic metals, tungsten, mercury 
and antimony, according to D. F. 
Hewitt of the U. S. Geological Survey, 
and C, F, Jackson of the U. S. Bureau 
of Mines. In the case of manganese and 
chromium, intense conservation may 
result in fair chances for self-suffi- 
ciency, but such chances for tin and 
nickel are practically non-existent. 

The principal sources of tin are the 
Straits Settlements, Federated Malay 
States, Dutch East Indies and Bolivia 
and should American sea lanes to the 
first three be cut off, the country 
would be forced to rely upon Bolivian 
production and substitutes for tin. 
At the present, there is a supply of 
tin on hand about sufficient for one 
year. In the case of nickel, the United 
States can probably rely upon sources 
in Canada, since that country supplies 
about 95 percent of the world supply. 

Some slight grounds for optimism 


KNIFE 
CUTTER 


Here is a new and decidedly better machine—the sturdiest, most 
compact and efficient Knife Cutter ever offered the Chemical and 
Process Industries. 


Outstanding among its unique features is the removable cover 
plate which has been placed in front of each stationary knife. 
This easily-removed cover plate allows the operator to inspect 
and adjust the clearance between the revolving and stationary 
blades while they are in their proper cutting position. 

This new knife cutter is readily adaptable to cutting, grinding. 
cracking, granulating, flocking, defiberizing and shredding a wide 
variety of plastic, tough or fibrous materials. 


. .- Just one of the many high-speed production machines we 
build for the Chemical and Process Industries. 


GRINDERS 
MAMMER MILL 


ROBINSON MANUFACTURING COMPANY 


72 PAINTER STREET, MUNCY, PA. 
Kindly send particulars on your equipment 
(process) 
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FIBERS 


THE 
LONG and 
SHORT of them / 


SHREDDING 
TEARING 


FLUFFING 


For size reduction problems involving the 
preducing of fibers as near to the original 
length as is possible, a machine of the type 
illustrated above has many possibilities. 
Salvaging cotton from scrap tires, reclaiming 
burlap from linoleum trim, producing paper 
pulp from raw or semi-chemical chips, fiber- 
izing mineral rock and fluffing of alpha pulp 
are descriptive of the machine's versatility 
and indicative of the range of our experience. 


CUTTING 


FLOCKING 
v 


FIBERIZING 


For applications involving simultaneously 
the fiberizing and the cutting into short 
lengths of the fibers, the rotary knife cutter 
illustrated has proven its many advantages. 
This machine has been used to manufacture, 
at surprizing capacities, flock of short and 
remarkably uniform fiber lengths from wood 
pulp, scrap leather, cotton fly, rayon yarn, 
and cotton, wool and rayon rags. 


Your isquiries will receive prompt and 
obligation-free attention. SPROUT. WAL- 
DRON & COMPANY, 168 Sherman Street, 
Muncy, Pennsylvania. 


SPROUT, 
WALDRON 


*&CO., INC.-MUNCY, PA. 
“MANUFACTURING ENGINEERS: 
ly 1866 
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exist for self-sufficiency in regard to 


manganese, according to the authors, | 


because of the presence of low-grade 
Nevada and certain other 
western states. Such a self-sufficiency 
in manganese, however, would be short- 
lived. War-time needs of the United 
States were estimated at 1,250,000 tons 
a year, whereas domestic production 
could account 
Should European, African and Asiatic 
sources be cut off, the United States 
would have to rely upon Carribean pro- 
duction and recovery of low-grade de- 
posits to make up the difference. 

The three chief uses of chromium 
were listed as refractories in the steel 
substitutes may be 
used, in where domestic 
cheap ore can be used, and for metal- 
lurgical purposes. This latter use re- 
quires a high grade of ore, but it was 
stated to be possible to convert low- 


ores in 


industry, where 


chemicals, 


grade ore at about a 25 percent in- 
crease in cost. 

Among papers presented at other 
meetings and conventions, the follow- 


ing were of unusual interest: 


High-Vacuum Technology — At a 
meeting of the New York Section of 
the American Institute 
held at the Chemists’ Club in 
York on February 21, Richard 5S. 
Morse, president of the National Re- 
Corp., of Boston, 
recent developments in the field of 
high vacuum technology, the 
opportunities such processing offers to 
the chemical industry. 

The speaker stated that 
of 1 mm. Hg absolute are now con- 
sidered high in the high vacuum field 
and that pressures as low as 10-° mm. 
are being used in nuclear physical re- 
search. In the distillation of fats, 
range of 600 


search 


pressures 


waxes and oils in the 


} 


for only 350,000 tons. | 


of Chemists, | 
New | 


spoke on | 


to 1,000 molecular weight, pressures in | 


the range below 1 mm. down to, say, 
10°° mm. are useful in effecting sep- 
distillation 
(evaporative distillation is a 


arations by molecular 


better | 


term). For example, in dropping from | 


15 mm. to 1 mm., a reduction of about 
i) deg. C. in boiling point can be 
with many thus 
making possible treatment of delicate 
materials, 


achieved substances, 


Evaporative distillation at high 
vacuum cannot effect close fraction- 


ation at the present stage of develop- 
ment, a separation of compounds 
differing by not less than 25 percent 
in molecular weight being about the 
best that can be expected. At present, 
molecular stills used in the United 
States are built with the equivalent 
of about one theoretical plate. Pre- 
sumably, advances in still design will 
permit much closer separations. 

At present, commercial use of ex- 
tremely high vacuum distillation is 
limited chiefly to the purification of 
vitamin such as A, D 
and E. Suggested applications are in 
the improvement of drying oils, edible 
oils and fats, natural waxes and gums. 
A type of high vacuum distillation is 
being used in condensing non-reflective 


concentrates, 
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New Books in the 
Gnternational Series 
in Physics 
* 


ELECTROMAGNETIC THEORY 


By Professor J. A. Stratton of M.I.T. Pro- 
vides the fundamental background neces- 
sary for a critical appreciation of original 
contributions in special fields. Noteworthy 
are the chapters on the propagation of 
plane, cylindrical and spherical waves; 
and the theory of radiation. 612 pp., illus., 
$6.00. 


MODERN THEORY OF SOLIDS 


By Frederick Seitz, Ass’t Professor of 
Physics, U. of Pennsylvania. This book 
presents a survey of the theory of the 
properties of all types of crystalline solids. 
Besides dealing with the theory of metals, 
the author shows the factors which ac- 
count for differences and similarities of 
salts and other insulators. 698 pp., illus., 
$7.00. 


Intro. to CHEMICAL PHYSICS 


By J. Cc. Slater, Professor of Physics, 
M.I.T. In this unified treatment of mate- 
rial common to both physics and chemis- 
try, the author offers a treatment of 
thermo-dynamics and statistical mechan- 
ies, including their application to solids, 
liquids and gases. It also discusses atomic 
structure and the resulting interatomic 
and intermolecular forces. 521 pp., illus.. 
$5.00 


X-RAYS IN INDUSTRY 


How x-rays may be used in industry, what 
results they produce, why they can be ap- 
plied to practical problems in industry, are 
the practical questions which receive com- 
plete and up-to-date answers in this latest 
edition of a standard work. Noteworthy 
are the chapters on polymers, natural and 
synthetic materials (such as plastics. 
Nylon, etc.) with giant molecules. AP- 
PLIED X-RAYS by G. L. Clark, Uni 
versity of Illinois. New 3rd edition. 674 
pp., illus., $6.00. 


Send This McGraw-Hill Coupon 


McGRAW-HILL BOOK CO., INC. 
330 W. 42nd St., New York 


Send me the books checked below for 10 days’ 
examination on approval. In 10 days I will pay for 
the books, plus few cents postage, or return them 
postpaid. (We pay postage on orders accompanied 
by remittance. ) 

(1 Stratton—Electromagnetic Theory, $6.00 

© Seitz—The Modern Theory of Solids, $7.00 

© Stater—introduction to Chemical Physics, $5.00 


Clark—Applied X-Rays, $6.00 
Name . 

Address 

City and State.. 

Position ..... 


Company ... — ..M. 3-41 
(Books sent on approval in U. 8S. and Canada only) 
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films on optical glass for use in navi- 
gation instruments. Other possible 
applications of high vacuum are in 
the field of steel and optical glass 
melting. 

Technology of high vacuum appli- 
cation is now well developed. Satis- 
factory diffusion pumps are available, 
one pump having been built for the 
tremendous displacement of 100,000 
liters per second for use with the 
eyelotron at Leland Stanford Uni- 
versity. Present materials of construc- 
tion are satisfactory for pumps and 
stills. New techniques for producing 
absolutely leak-proof apparatus are 
required, but they are available at the 
present time. 


Soybean Chemistry -—- Growth of 
soybean utilization is shown by the 
fact that 4,000,000 bushels were grown 
in 1924 and 87,000,000 bushels in 1939, 
reported Dr. H. R. Kraybill, head of 
the Department of Agricultural Chem- 
istry, Purdue University, according to 
the February issue of Jsotopics, 
regional bulletin of the Cleveland Sec- 


tion of the American Chemical Society. 
Four states, Illinois, Indiana, Ohio 
and Iowa, account for 90 percent of 
this production. 

About 40 percent of the bean is pro- 
tein matter and 19 percent is fat while 
nitrogen-free extract, mostly carbo- 
hydrates, represents 24 percent. Of the 
two methods of extraction, namely ex- 
pression and solvent extraction, the 
former is used for perhaps 80 percent | 
of the total. Beans for pressing are 
generally dried to about 2 > percent | 
water, and to about 8 percent for 
solvent extraction. 

Approximately 95 percent of the 
soybean meal obtained by pressing is 
utilized for stock feeding, whereas over 
80 percent of the oil is used for pro- 
ducing edible fats by hydrogenation. 
A small percentage of the meal is used 
as a filler in plasties. Purified soy- 
bean protein is utilized in the prep- 
aration of water paint, sizing and 
glue and it was reported that the Ford | 
Motor Co. has been experimenting with 
synthetic wool fiber made from the | 
protein, 

Production of soybean oil increased 
from 5,000,000 Ib. in 1932 to 550,000,- 
000 Ib. in 1940. Of the 1939 production, 
about 83 percent was used for edible 
and 13 percent for industrial purposes. 
Soybean oil consists of about 14 per- 
cent unsaturated, 25 percent oleic, 65 
percent linoleic and 6 percent linolenic 
acid, but the drying characteristics are 
not in keeping with the content of 
linoleic and linolenic acids. This bas 
been traced to phosphatides and anti- 
oxidants present in the natural prod- 
uct. Refining processes remove the 
bulk of these materials so as to! 
adapt the oil for use in the paint 
industry. 

ifforts have been made to improve 
soybean oil by separating oleic acid 
from linoleie and linolenic acids by 
hydrolysis or by vacuum distillation. 
It was reported that Armour & Co. 
has developed a method of splitting 
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Iu the old, old days 


of only a year ago, industrialists were buying 
Kemp equipment because it saved fuel (20 percent, 
40 percent, even more,) because it permitted 
more accurate and fully automatic control. 


Kemp still provides the same advantages, but 
now .. . industrialists are demanding Kemp 
equipment because it helps speed up/ 

In steel, in motors, in chemicals, textiles, the 
non-ferrous industries, die-casting, food process- 
ing and many other industries, Kemp is helping 
to achieve and maintain the new tempo, and in 
cutting rejects to new lows, adds further gains 
to every hour’s production! 


Basis of Kemp’s spectacular results is the ex- 
clusive, patented Kemp Industrial Carburetor 
which establishes a new level of fuel utilization 
together with new accuracy and flexibility of 
control by means of complete premixing of gas 
and air. 


Technical men not already familiar with the varied 
and significant applications of this Kemp principle 
of gas-firing are invited to write, wire or phone 
and tell us what you need done faster. We don’t 
lallygag either! The C. M. 
Kemp Manufacturing Co., 
405 East Oliver Street, 
Baltimore, Maryland. 
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Penstock Coating. Pipes are 5’ diam. x 30’ long. 
deep. Internal Heating Coils are especially 


aa 


Coating Tank is 7’-6” diam. x 36" 
esigned for this unusual installation. 


Even Heat for Tanks 
36 feet deep 
or 300 feet long 


Sizzling heat is what is wanted for Dipping Tanks and 
Saturators. Not only sizzling heat—but heat always under 
control. Heat that may be adjusted—up or down —for 
varying loads, 


Sizzling heat— but heat without pressure — without ex- 
plosion hazard — without nauseating odors. 


Asphalt Shingles, Asphalt Coated Paper, W. P. 
and R. C. Wire and Cable, Culverts, Penstocks, 
Battery Boxes. These are a few products speeded 
up by and improved in quality by controlled 
heat, the Merrill Process way. 


And Dipping Tanks come in all sizes and shapes. (We 
recall one 300 feet long.) But whatever size and shape, 
they may be Merrill treated, and Merrill Process may be 
depended upon. 


Investigate the Merrill Process System, 
built in standard size units for small and 
large industrial plants. Write for seventy- “ 
two page book of latest information on M "Eup, 
“Industrial Heating by Oil Circulation.” E 
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the fats from the glycerides, separ- 
ating the fractions by vacuum distilla- 
tion and re-synthesizing in order to 
obtain oil with better properties for 
use in paint. Dr. Kraybill indicated 
that work has been done on liquid 
solvent extraction for separating the 
drying from the non-drying fractions. 
A method has also been developed for 
refining by use of a special sodium 
alumino-silicate, which apparently has 
an affinity for phosphatides. 


Chemical Engineering in the Plastics 
Industry — Many of the recent devel- 
opments in the plastics industry may 
be directly attributed to the work of 
the chemical engineer, stated R. L. 
Wakeman in an address before the 
Mellon Institute of Technology last 
February. Chemical engineering im- 
provements in the fields of catalytic 
oxidation and high pressure technique 
have made possible many resin inter- 
mediates at a substantially reduced 
cost. The advent of inexpensive 
phthalic anhydride paved the way for 
the alkyd resins, while urea resins 
were made possible by high pressure 
synthesis of urea from ammonia and 
earbon dioxide. Methanol now pro- 
duced by high pressure synthesis may 
be converted to aleohol by oxidation, 
and thus made available as raw mate- 
rial for the phenol-formaldehyde plas- 
tics. Vinyl resins followed engineering 
improvements in the cracking of nat- 
ural gases and separation of olefins 
from refinery gases. Improved methods 
of handling vigorous reactions have 
made possible the utilization of 
Friedel-Crafts’ reaction for commercial 
production of polystyrene plastics 
while the development of emulsion 
polymerization, or polymerization of 
monomer in aqueous solution, has led 
to methods used in making most buta- 
diene rubbers. Under development are 
the important lignin plastics, made 
possible by fractional precipitation of 
lignin from waste sulfite pulp mill 
liquors, and a new plastic, registered 
under the trade-name “Caffelite”, 
made from Brazilian coffee. This lat- 
ter product is now in the semi-plant 
stage. 

Engineering improvements have also 
influenced the methods of fabricating 
plastics. Compression and_ injection 
molding have been in use for a num- 
ber of years, but a more recent innova- 
tion, which is a combination of in- 
jection and compression molding, is 
transfer molding for thermosetting 
resins. Continuous extrusion of ther- 
moplastic resins without the use of 
solvent is a current development that 
has led to the manufacture of such 
articles as filaments, furniture wel 
bing, artificial rattan and insulating 
coatings for electrical wire. Extrusion 
molding of thermosetting plastics is a 
current development. 

One of the biggest problems con 
fronting the fabricator today is the 
preparation of inexpensive mold- 
Those in present use must be made 
from expensive steel, undergo cost!) 
machining, and be surface hardened 


& METALLURGICAL ENGINEERING 


befor 
this 
first 
ona 
of p 
ing 
form 
Ri 
reco! 
as W 
not 
not 
chro 
over 
sodi 
the 
trat 
slow 
The: 
Aml 
New 
Asst 
in I 
rubl 
hare 
van 
to 


opa 


— 
dd 
fror 
will 
ticu 
0 
rect 
| deg 
whe 
on 
dep 
ser’ 
thic 
} 
= 
pap 
pri 
rel 
by 
of 
R. 
: Col 
Soc 
ing 
filn 
fine 
| fra 
ref] 
fac 
fur 
int 
ma 
col 
are 
an 
pai 
nes 
ref 
| fac 
ret 
l ab) 
| PRoc au 
low ESS P 
Pre th 
$ 
 Parks-Cramer C a 
F Farks-Uramer ompany tic 
| . > pa 


before use. Two methods of averting 
this expense have been reported. The 
first is the electric deposition of metal 
on an inexpensive form such as plaster 
of paris; the second employs the spray- 
ing of hot metal on the same type of 
form. 


Rubberized Equipment — Rubber is 
recommended for most acids and salts, 
as well as alkaline solutions which are 
not solvents for rubber and which are 
not oxidizing in nature; such as, 
chromic and nitric acids, sulfurie acid 
over 50 percent concentration, and 
sodium hypochlorite bleach liquor. In 
the latter instance where the concen- 
tration is low the rate of corrosion is 
slow and spread over many years. 
These facts were reported by John F. 
Amlicke, Manhattan Rubber Co., at the 
New York meeting of the Technical 
Association of Pulp & Paper Industry 
in February. 

There are two principal types of 
rubber linings: soft and semi-hard or 
hard rubber. Soft rubber has the ad- 
vantage of being resilient and less apt 
to crack from abuse or contraction and 
expansion. Semi-hard rubber is best 
from a long-life point of view since it 
will age better than soft rubber, par- 
ticularly at elevated temperatures. 

Ordinarily, soft rubber linings are 
recommended for use up to 125 to 150 
deg. F. and semi-hard up to 180 deg. F. 
where solutions used are not reactive 
on the rubber. The thickness of rubber 
depends entirely on the conditions of 
service; it may vary from 4 to 3% inch 
thickness. 


Hiding Power and Opacity — Thin, 
opaque films such as paint, paper, 
paper coating, vitreous enamels, and 
printing inks are usually composed of 
relatively transparent media opacified 
by inclusion of finely divided materials 
of a different refractive index, reported 
R. H. Sawyer, Krebs Pigment and 
Color Corp., before the American 
Society for Testing Materials in Wash- 
ington, March 5. Light falling on a 
film of transparent medium containing 
finely divided material of different re- 
fractive index is, in part, seattered or 
refleeted at each particle-medium inter- 
face. Seattering and reflection are 
functions of refractive index and 
interfacial area per unit of scattering 
material (particle size). Opacity, 
color, reflectivity, and hiding power 
are functions of scattering, reflection 
and absorption, as well as particle size, 
particle concentration, and film thick- 
ness, 

Studies of relations between opacity, 
reflectivity, or hiding power and other 
factors have been made on both theo- 
retical and empirical bases. Consider- 
able suecess has been achieved in re- 
ducing relations between these optical! 
properties and film thickness to 
theoretical and empirical equations and 
these equations have been useful, par- 
ticularly in the study of paper. In 
general, however, only practical rela- 
tions exist between optical properties 
ani such factors as refractive index, 
particle size, and film thickness. 
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CONTROL YOUR HORSEPOWER 


surely and smoothly with 


R/M PACKINGS 


Leaking steam, dripping oil, escaping gas—they’re pure 
waste, sheer signs of lack of control. Whip them back into 
their channels smoothly and easily with R/M packings. 
You'll be amazed at the control—-the lasting, time-saving, 
money-saving control they give you. 


For R/M packings, immediately available from distributors 

everywhere, are the proud result of 40 years’ specializing 

in industrial packing problems by the best known name in 

rubber and asbestos—Raybestos-Manhattan, Inc. The line 

is remarkably small to be complete— because it contains no 

duplicates. R/M packings are engineered for the tough 
jobs, and they stop leaks with the mini- 
mum of wear. Call your R/M distribu- 
tor today—whip those horsepowers 
into line. 


This complete, condensed, cross-indexed catalog will 
help you specify the exact packing for your job—the 
right answer to your toughest problem. It's free. 
Simply call your nearest R/M distributor or write to us. 


INDUSTRIAL SALES DIVISION 
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Made from the world’s largest and purest 
source of filter aid material—the huge deposit of 
Celite (diatomaceous silica) at Lompoc, Calif., 
owned and operated by Johns-Manville. 


Backed by laboratory research in the modern, 
well-equipped Johns-Manville Filtration Labora- 
tories where, during the past 25 years, many im- 
portant improvements in clarification methods 
and materials have been developed. 


Serviced by highly trained engineers— filtra- 
tion experts, fitted by years of training and expe- 
rience. In scores of plants where filtering seemed 
satisfactory, J-M Engineers have found new ways 
to step up efficiency, improve clarity, cut costs. 


i 


ohns-Ma 


ville CELITE 


NO. 505... STANDARD SUPER-CEL ... CELITE NO. 512... CELITE NO. 536. 
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GALLONS PER SQ FF 


TAL Flow 


ACCUMULATIVE To 
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=NO FILTER-AID 
MOURS ELAPSED Time 


The right filter aid for every purpose... each 
for a specific requirement, providing the highest 
possible flow rate consistent with the required 
clarity. One of the ten J-M Celite Filter Aids shown 
in the chart above is exactly suited to your filtering 
requirements . . . will help you secure faster filter- 
ing, improved finished products, lower costs. 


For details on J-M Celite Filter Aids and on the 
J-M Filtration Engineering Service, write Johns- 
Manville, 22 East 40th Street, New York, N. Y. 
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ENGINEERING CHEMISTRY 


APPLIED CHEMISTRY FOR ENGI- 
NEERS. By Eric 8. Gyngell. Pub- 
lished by Edward Arnold & Co., 
London. Available from Longmans, 
Green & Co., New York. 328 pages. 
Price $4. 

Reviewed by Joseph J. Jacobs 


CHARACTERIZED by lucid exposition, 
this book should be of value to prac- 
ticing engineers desirous of referring 
to the chemistry, chemical processes 
and materials involved in common en- 
gineering practice. It has a good index 
and a bibliography of selected refer- 
ences on each topic. 

The bibliography, the references to 
eurrent practice, the statistics, the 
equipment described and well illus- 
trated, almost always refer to British 
usage rather than American, although 
this is not usually disadvantageous as 
the book is fundamental rather than 
exhaustive in its approach. 

As a ready reference book it is 
ideal, since the author has succeeded 
in compressing a host of facts within 
the limits of clear writing. As a text- 
book, however, it has a drawback: out- 
side of a few illustrative solutions, 
there are no problems which can be 
utilized to help the student correlate 
his knowledge. 

There are six sections: Fuels and 
Combustion ; Metallic Corrosion; 
Paints and Varnishes; Water Treat- 
ment and Sewage Disposal; Cements; 
and Lubrication. The section on Fuels 
and Combustion occupies more than 
half the book and is an excellent resume 
of this subject. The chapter on Com- 
bustion Calculations is especially 
good, being interspersed with sufficient 
representative calculations to clarify 
the subject matter. Metallurgy is ex- 
cluded, as deserving of separate treat- 
ment, in either a textbook or reference 
book presentation. 

There are many excellent line draw- 
ings, which are simplified enough to 
clarify the operating principles. 

On the whole the author gives a 
clear insight into the chemistry of the 
important engineering processes, and, 
if used in conjunction with problems, 
this work has the orientation require- 
ments of a good textbook. 


VOLUME FOUR 


THORPE’S DICTIONARY OF AP- 
PLIED CHEMISTRY. VOL. IV. 
Fourth edition. By J. F. Thorpe and 
M. A. Whiteley. Published by Long- 
mans, Green & Co., New York, N. Y.- 
603 pages. Price $25. 

A crirtcan and extensive book review 

is hardly necessary for the fourth edi- 

tion of such a well-known chemical 
dictionary as Thorpe’s. It is sufficient 
merely to make the announcement that 
another volume is available. The latest 
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New Titles, Editions and Authors 


to appear, Vol. IV, carries the aipha- 
betical listing of subjects from Diffu- 
sion, where Vol. III ended, to Feeding 
Stuffs. Each was written by an expert 
in the particular field and includes 
numerous literature references. Some 
of the more important subjects cov- 
ered are: Diffusion, distillation, dry- 
ing and desiccation, dyestuffs, dyna- 
mite, edible oils and fats, electrodepo- 
sition and electroplating, emulsions 
and emulsification, ethyl, evaporation, 
explosions and explosive, extraction 
apparatus, and feeding stuffs. 


CHEMICAL GERMAN 


INTRODUCTORY READINGS IN 
CHEMICAL AND TECHNICAL 
GERMAN. By John T. Fotos and 
John L. Bray. Published by John 
Wiley & Sons, New York, N. Y. 303 
pages. Price $2.50. 

Arrer a semester of elementary Ger- 
man, engineering students are ready 
for this second of a series of four 
volumes designed to acquaint them 
with the German technical literature 
as well as to teach the language. 
Method of presentation is similar to 
that in “Advanced Readings.” (See 
Chem. & Met. May 1940, p. 378.) The 
40-page introduction reviews grammar 
and presents a frequency list of some 
1,500 words. The main text (200 
pages) is composed of carefully anno- 
tated selections covering many chemi- 
eal and chemical engineering subjects 
taken from modern German texts and 
reference books. 


ADVANCED ORGANIC 


THE THEORY OF ORGANIC CHEM- 
ISTRY. By G@. FE. K. Branch and 
M. Calvin. Published by Prentice- 
Hall, New York, N. Y. 523 pages. 
Price $4. 

WirTH commendable ambition the au- 
thors of this volume have undertaken 
to prepare a textbook on phenomena 
which modern research is still in the 
process of explaining. And they have 
been remarkably successful. Ideas are 
set forth clearly and in logical se- 
quence. Numerous excellent illustra- 
tions aid considerably in the pre- 
sentation. 

Starting with a discussion of valence, 
Chapter I continues with the develop- 
ment of structural chemistry. Chap- 
ters on atomic and molecular structure 
follow. Other main subdivisions of the 
book include group interaction, physi- 
cal properties, energy relationships, 
rate factors in chemical behavior and 
types of reactions. 

It is difficult for the busy engineer 
seeking some bit of recent data or 
theory to consult the numerous litera- 
ture references which such a search 
usually entails. Two mutually supple- 
mentary books are now available which 


will aid considerably in abbreviating 
such searches in the field of advanced 
organic chemistry—this one and Ham- 
mett’s new “Physical Organic Chem- 
istry” (see Chem. € Met. June 1940, 
p- 445). 


THERMOMETRY 


TEMPERATURE, ITS MEASURE- 
MENT AND CONTROL IN SCI- 
ENCE AND INDUSTRY. Published 
by Reinhold Publishing Corp., New 
York, N. Y. 1362 pages. Price $11. 

THIs weighty volume contains the 
approximately 125 papers on tempera- 
ture measurement and control which 
were presented at the symposium on 
this subject held in New York in 1939 
by the American Institute of Physics, 
in cooperation with the National Bu- 
reau of Standards, National Research 
Council, and representatives of leading 
engineering and technical societies. 
Included also are the discussions ac- 
companying each paper; a group of 
tabular material relating to pyrome- 
try, much of which has not previously 
been published; and a glossary of 
technical terms. 

Inevitably, a review of a book such 
as this cannot attempt to be critical, 
but must degenerate into a sort of 
table of contents. Regarding authority, 
suffice it to say that the list of authors 
includes many whose names have long 
been associated with the study and ap- 
plication of temperature measurement 
and control. Regarding utility, the 
symposium was held to commemorate 
the twentieth anniversary of a similar 
but much less impressive symposium, 
the published papers of which are still 
in use. Regarding content, it may be 
mentioned that both the scientific and 
the industrial aspects of thermometry 
and pyrometry have received extensive 
treatment. 

Papers are classified in 13 chapters, 
six of which are primarily scientific in 
appeal, six more industrial, and the 
last, relating to education in the field. 
The scope can be indicated only ap- 
proximately by the chapter headings: 
Temperature and Temperature Scales; 
Precision Thermometry; Education; 
Natural Sciences; Temperature in Bi- 
ology; Temperature and its Regulation 
in Man; Automatic Temperature Reg- 
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ulation Reeording; Special 
Applications and Methods; General En- 
Acid-Proof gineering; Metals and Ceramic Indus- 
tries; Oil Industries; Optical and 
Radiation Pyrometry; and Thermo- y 
TOWERS metric Metals and Alloys. 
In spite of the tremendous scope of 
- the work, the reviewer is inclined to 
Knight-Ware towers for acid re- add one word of possibly carping criti- 
covery, noxious fume removal, gas cism: Extensive as the coverage is, a 
scrubbing and chemical reactions lack of direction is apparent. If the 
- program committee had exercised more 
. are acid-proof inside and out. control over the subjects selected by 
: Packed with an efficient surface the authors, an even more valuable 
medium such as the Berl saddles, result would have been attained. 
: they provide economical and last- 
AS ing equipment units. TEMPERATURE MEASUREMENT. 
By Robert L. Weber. Published by 
Standard sections with diameters Edwards Brothers, Inc., Ann Arbor, 
of 12, 18, 24, 30, 36, 42, 48 and 60 Mich. 171 pages. Price $2.50. 
ALMOST simultaneous publication of 
inches permit flexibility of design two books on eel makes it 
to meet various capacity require- almost inevitable that they be com- 
ments. Gas and liquid connections pared as to merit and scope. The ap- 
and Knight-Ware piping are avail- parent purpose of the volume described 
" x above was to gather as much valuable 
able in the plain, flanged and bell material as possible between two 
: and spigot types to fit. covers. And Weber’s obvious purpose Wh 
. . was to produce a text and lab manual. 
br Specify Knight-Ware for quality Part ; contains 15 chapters present- Eve 
- acid-proof chemical equipment. ing the theoretical basis of temperature det 
measurement. Heat transfer, thermo- of 
electricity, radiation and resistance py- 
ANIG rometry, thermodynamics, and extreme — 
“iT IS THE BODY ITSELF temperatures are among the subjects to s 
discussed. 
do } Part II (31 pages) contains 22 ex- er 
MAURICE A. KNIGHT Akron, Ohio periments to be aman in one semes- desi 
ter by students. Procedure is given for on 
* each experiment and is preceded by a + 
‘¢ concise statement of object, a descrip- pro 
tion of apparatus to be used and a in ¢ 
discussion of theory. 
In the field of chemical engineering 
P temperature and its control are of 
> a basic importance. And while it tends 
to be academic rather than industrial 
| in approach, this book can form the One 
‘ | basis for a course to give students a that 
&§ thorough groundwork in the subject. on 
for dust 
THE CHEMICAL ACTION OF this 
, ULTRA-VIOLET RAYS. By Carle- 
AS SF | ton Ellis and A. A. Wells. Revised This 
a) by F. F. Heyroth. Published by gas 
LL ae Every Purpose Reinhold Publishing Corp., New spe. 
York, N. Y. 961 pages. Price $12. pro’ 
il SomE idea of the progress made since wee 
1925 in the study of ultraviolet radia- ~~ 
~ tion may be obtained by comparing At 
END for our Nozzle Catalog the bulk of this volume with that of labc 
ite it} ° 71si0 con- 
which describes in detail the various types that we manufacture. 
i You will find it contains performance data on the right size pages. . vent 
Dr. Heyroth has divided the mate: ial add 
7 and type of nozzle for practically any spray application or pro- into four parts: sources of ultraviolet by 
* cessing problem. We maintain a large stock at all times to radiation; photochemical processes; ap- a 
A plications of photochemistry to indus This 
take care of immediate shipments. Prompt attention given to trial products; applications of ultra- pie 
violet rays in Biology. The third sec- 
orders requiring special alloys. tion will probably be of greatent . “he 
terest to chemical engineers. nl ; 
Write for Nozsle Catalog are discussed the of fatty 
Sy acids and the preservation of foods; a 
S RAY E N G | N N G C 0 M PANY processes involving the polymerization 
3 7 of oils, paints and varnishes; ame 
? 115 Central Street Somerville, Mass. => chemistry of rubber; textiles, paper 
and dyestuffs ; and miscellaneous uppli- 
| cations of ultraviolet light. 
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RING 


Lid You Know 


© 


What Are the UNKNOWNS of Your Drying Problem? 


Every drying problem is a separate and peculiar case. After 
determining such definite data as the form and particle size 
of your material, its initial and desired moisture contents, maxi- 
mum allowable temperature, density, specific heat, and required 
output, important unknowns remain. It takes long practical ex- 
perience in design and operation to find out what they are—and 
to solve them. 


Hersey Dryer Engineers follow through each installation from 
design board to production operation at top efficiency. Their 
single objective is to dry your material properly at the lowest 
attainable cost. They have worked to find the low-cost answer 
to drying problems for makers of chemicals, explosives, salt, coal 
products, starch, foods, steel products, and every sugar refinery 
in the United States and Canada. 


Solves Contamination and Dust Problems 
Saves Labor 


One company faced the problem of drying a very fine material 
that could not be permitted to come in contact with the prod- 
ucts of combustion although high temperatures would do it no 


fhaf ROTARY ATMOSPHERIC DRYERS.. 


are particularly well adapted for drying heat sensitive materials? 


Using countercurrent flow of heating medium and material, RAD’s will do 
your job more cheaply, regardless of temperature, if your product can be 
dried in either countercurrent or concurrent types? 


RAD’s with countercurrent flow are more efficient than concurrent because 
they use more of the original heat? 


But RAD’s using concurrent flow are indicated when exposure to high tem- 
perature would injure the material in the final stages of drying? 


And RAD’s with direct concurrent heat may use gases up to 1000° F. 
without refractory lining or special heat-resistant steel? 


fur and water Exhaust to outside 


This Hersey-designed special oil-fired, fay dryer bandles very fine 
materials that must not be contaminated by direct fire although bigh 
temperature will not barm them, 


SOME MATERIALS HERSEY-DESIGNED DRYERS ARE 
DRYING SUCCESSFULLY... 


harm. 


this particular job. 


special dust-proof feature 
protects bearings and other 
wearing surfaces from float- 
ing abrasive dust. 


A two-fan arrangement saves 
labor by eliminating the 
need for expert attention to 
damper controls and pre- 
vents the dryer itself from 
adding to the dust problem 
by directing any air leaks 
inward. 


This particular installation, 
and other Hersey jobs de- 
signed for specific drying 
needs, is described in detail 
in a Chem & Met article, 
“Factors In Choosing a Ro- 
tary Dryer’. 


Hersey Dryer Engineers designed the special oil-fired, 
dust-proof apparatus illustrated, to meet the requirements of 


This design gives the product full protection from combustion- 
gas contamination by passing these gases through tubes. A 


AMMONIA ALUM 
AMMONIA HYDRATE 
AMMONIUM CHLORIDE 
AMMONIUM SULPHATE 
ASPERIN 

BEET SUGAR 

BERRY WASTE 


HOW TO CHOOSE A 
ROTARY DRYER 


Send For a Copy Today! 


This 4-page article covers in 
considerable detail all the 
salient features and many of 
the peculiarities, advantages 
and disadvantages, of the 
several types of atmospheric 
rotary dryers. We have a 
limited number of copies on 
hand and will gladly send you 
one on request. Write today. 


CHEMICAL & METALLURGICAL ENGINEERING e MARCH 1941 


Hersey Manufacturing Company 
Hersey Drying Machinery Division 


BONE BLACK 
BICHROMATE OF SODA 
BORAX 

BROMIDES 

CANE SUGAR 
CELLULOSE ACETATE 
CHAR 

CHALK 

CITRIC ACID 

CORN FEED 

CORN SUGAR 

EPSOM SALTS 
GLAUBERS SALTS 
GLUCOSE & SUGAR MIX 
GRAPE SUGAR 
MAGNESIUM SULPHATE 
MEAL AND GRAIN 
MILK SUGAR 
NAPTHOIC ACID 
POTASSIUM OXALATE 
POTASSIUM NITRATE 
SAND 

SAL AMMONIAC 
SALICYLIC ACID 

SALT 

SODIUM CITRATE 
SODIUM NITRATE 
SULPHATE OF IRON 
—— & POWDERED SUGAR 


WHITING 
ZINC SULPHATE 


E and SECOND STS. 


SOUTH BOSTON, MASS. ' 
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SMALL 


DUST 


COLLECTORS 


shipped fully assembled 
READY FOR USE 


For years the most satisfactory 
type of Dust Collector has been 
the cloth screen type. Efficient. 
compact, shipped ready to be 
connected to any exhaust sys- 
tem handling dry dust at normal 
temperature, this Pangborn Dust 
Collector comes in proper sizes 
for small or large installations. 
Its cost is within easy reach 
even of the smallest plant. 

If you have a dust problem of 
a simple nature and want to cor- 
rect it quickly and at minimum 
cost, drop us a request for 
Bulletin “902.” 

Please mention Type “CD” 


THE WORLD'S LARGEST MANUFACTURER OF OUST 
CONTROL AND CLEANING EQUIPMENT 
PANGBORN CORPORATION - HAGERSTOWN, MD 


PHOSPHORUS CORROSION OF 
PLATINUM WARE 


PLATINUM ware is not compatible with 
any phosphorus compound which can 
liberate even traces of free phosphorus. 
The reason, ascertained only at the 
expense of many ruined platinum 
dishes, is that platinum subphosphide, 
Pt,,P., forms a low-melting eutectic 
with me. allie platinum. Ever a frac- 
tion of a milligram of free phosphorus, 
if it accumulates at any point on a 
crucible, can lower the melting point 
below 600 deg. C. in a sufficient area 
to cause a crack or perforation. Ash- 
ing of animal and vegetable materials 
is a distinct hazard to platinum ware 
for this reason. 

Tests with alloy ingredients having 
a higher heat of phosphide formation 
led to an alloy of 96 per cent platinum, 
3.5 per cent ruthenium and 0.5 per 
cent niobium. This alloy is much more 
resistant to phosphide attack than pure 
platinum, with fully equal resistance 
to concentrated acids and fused alkalis. 
Pure platinum is 25 to 30 times as 
sensitive to boiling aqua regia as the 
new alloy. When used for ashing 
animal or vegetable substances this 
alloy far outlasts platinum ware. It 
also increases the resistance of plati- 
num to attack by arsenic, which is 
similar to phosphorus attack but not 
so common, 

Digest from “Proofing Platinum eee 
Against Phosphorus Damage,” by K. 


Fréhlich. Chemische Fabrik 13, 431, i930. 
(Published in Germany.) 


PHOSPHATIZING BATHS 


Porosity of phosphate coatings on 
electrolytic iron is approximately 0.003 
sq. cm. per sq. cm. of total surface, in 
terms of free pore area. Porosity is 
about the same in the Coslett, Atra- 
mentol and Parker methods of phos- 
phatizing iron, and agrees closely with 
the porosity of natural oxide films on 
iron. 

Exact quantitative examination of 
the protective film reveals that phos- 
phatizing is not complete when evolu- 
tion of hydrogen stops, the free pore 
area at that point in the process being 
10 to 100 times greater than in the 
final phosphatized film. It was also 
observed that phosphatization is a 
typical self-passivation process, rais- 
ing the potential of the iron by 0.1 to 
0.25 volt. The weight gain method 
agrees with the porosity method as a 
test for completion of the phosphatizing 
process. As measured in the Atra- 
mentol bath the phosphate film is ap- 
proximately 0.36 mm. thick when 
hydrogen evolution ceases and 0.505 
mm. thick when the film is completed. 
But in spite of the incomplete state of 
phosphatization when hydrogen evolu- 
tion stops the corrosion resistance of 
the treated iron at that stage is prac- 
tically as good as when the process is 
allowed to go to completion. 

Phosphatization is greatly retarded 


CURRENT LITERATURE ABSTRACTS 
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by low temperatures. At 20 deg. C. the 
phosphate film is only barely visible 
after 72 hours and its porosity is about 
eight percent. Pickling before phos- 
phatizing also retards the process, pre- 
sumably by smoothing out the surface 
irregularities left by sandblasting. 
Digest from “Quantitative Study of the 
Coating and of Self-Passivation in Phos- 
phatizing Baths,” by Willi Machu. Che- 


mische Fabrik 13, 461, 1940. (Published 
in Germany.) 


REACTIONS IN LIQUID 
SULPHUR DIOXIDE 


PREPARATION of acetic, formic and 
phosphoric acids from their salts by 
the usual sulphuric acid method is 
subject to serious losses due to de- 
composition or to inefficient reactions. 
To test the utility of liquid sulphur 
dioxide as a nonaqueous medium for 
liberating acids from their salts some 
trials were made with calcium acetate. 
In theory sulphur dioxide should serve 
as a solvent for the liberated acetic 
acid, a dispersion medium for calcium 
acetate and calcium sulphite, and a 
source of acid (by reaction with added 
water) for liberating acetic acid. It 
was found that high pressure is neces- 
sary because calcium acetate combines 
with added water and holds it until 
the temperature rises above 90 deg. C. 
(corresponding to about 20 atm. pres- 
sure). Conductivity measurements 
showed that liberation of free acetic 
acid from calcium acetate was 86 per 
cent complete and trial runs proved 
that 96 percent acetic acid can be 
obtained by the process. 

With tricalcium phosphate, calcium 
formate and sodium formate the 
method was unsuccessful. The equilib- 
rium is wrong for phosphoric acid, 
being on the calcium phosphate side. 
Calcium and sodium formates reduce 
sulphur dioxide to free sulphur. New 
experiments are planned for prepara- 
tion of higher fatty acids, hydroxy 
acids and amino acids by this method. 

Digest from “Reactions in Liquid Sul- 
phur Dioxide,” by O. Fuchs and F. Spil!ner, 


Chemische Fabrik 13, 441, 1940. (Pub- 
lished in Germany.) 


SALT ENTRAINMENT IN BOILERS 


THE DISCOVERY that water at its critical 
point does not immediately lose all its 
solvent power for salts helps to explain 
many points not previously understood 
in the pecularities of salt entrainment 
in high pressure boilers. It has been 
shown that saturated steam and super- 
heated steam (observed to 80 kg. per 
sq. em.) retain some solvent power for 
salts. Tests with sodium chloride, 
hydroxide and sulphate and with 
potassium chloride show that solubility 
in steam varies, as it does in liquid 
water. It rises sharply with increasing 
pressure. Conductivity measurements 
show that there is practically no dis- 
sociation of sodium chloride in steam. 
According to its dielectric constant, 
high pressure steam behaves like * 
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GULF PERIODIC CONSULTATION 
SERVICE keeps Plant Lubrication 
Practice up to date 


ERE’S a practical plan for modernizing 
your lubrication—to help your machinery 

meet today’s increasing production requirements. 
You need not wait to install additional equip- 
ment in order to get the benefits of GULF PERI- 
ODIC CONSULTATION SERVICE. Just take 
this first step: Call in a Gulf engineer and ask 
him to look over your plant equipment, then 


SEND FOR THIS BOOKLET 


“INDUSTRIAL 
LUBRICATION 


CHEMICAL & METALLURGICAL ENGINEERING e 


3800 Gulf Building, Pittsburgh, Pas CME 

Please send me my OP pie pes 


Actual photograph of a Gulf engineer 
discussing the benefits of improved 
lubrication with the Plant Supervisor 
ona Periodic Consultation Service call. 


make recommendations which will insure better 
operation through improved lubrication. Finally, 
see that his recommendations are carried out to 
the letter. Scores of plants are reaping the bene- 
fits which accompany the use of Gulf’s higher 
quality lubricants—better quality and quantity 
of production, fewer operating interruptions, 
and lower costs for maintenance and repairs. 

The wide distribution of Gulf quality oils and 
greases through 1100 warehouses in 30 states 
from Maine to New Mexico assures you of 
prompt service. Write or phone your nearest 
Gulf office today. 


Gulf Oil Corporation-Gulf Refining Company 


booklet “GULF PER 
TION SERVICE.” 


Company..... 
Address 
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An Economical Solution to 

Your Corrosion Problems... 
A Practical Solution to 
Your Maintenance Cost Problems 


ALOYCO STAINLESS STEEL VALVES — FITTINGS 


Figure No. 511 
GLOBE VALVE 


Construction Data 


An economical Globe Valve with short 
face to face for throttling service at 
150% W.P. Made flanged only in sizes 
to 3” inclusive. 

Outside Screw and Yoke type, full bon- 
net flanges with through bolting. 

Plug type discs and seats integral with 
bodies. 

Valves may be repacked under pressure 
when wide open. Extra deep stuffing 
boxes. All parts of alloy except hand- 
wheels, yoke bushing and nuts, and 
bolting material. 

Carried in stock for prompt shipment in 
Chrome Nickel 18-88 and 18-8SMO. 


@ Whenever you are confronted with corrosion or contamination 
problems, the Aloyco salesman will be glad to show how Aloyco 
Stainless Steel Valves and Fittings help immunize the costly 
action of corrosives and other agents. Aloyco Globe Valve, 
Figure No. 511, described above, is one of the many Aloyco 
specialties providing an economical solution to corrosion nuis- 
ances, and offering a practical solution to costly maintenance 
problems. 


The reason is simple: Aloyco Valves are especially designed 
to incorporate the highest corrosion resistant alloys and combat 
the severest corrosive actions. The reputation of Aloyco Stainless 
Steel Valves and Fittings for cutting costs, and for pioneering 
research, has developed national acceptance among ever- 
increasing numbers of manufacturers in the processing and food 
industries. Aloyco Products are available in many alloys to 
meet most corrosive problems. 


Ask the Aloyco representative to 
show you how the “Aloyco Line,” 
can render a complete valve service 
for you. 


“ALLOY STEEL PRODUCTS 


WEST ELIZABETH AVE., LINDEN, NEW JERS 


nonaqueous solvent, comparable to 
benzene, ether or toluene, with little 
or no dissociating power. Low pres- 
sure steam behaves like a gas. A re. 
markable feature of salt solubility in 
steam is its freedom from influence of 
salt concentration in the liquid water, 
Salt content of the steam does not 
begin to decrease until concentration 
in the solution falls very low. This 
investigation goes far toward settling 
the long controversy about the cause of 
salt entrainment in high pressure 
steam. The observed solubility of salts 
in steam is more than enough to ac- 
count for the troublesome deposits of 
turbine scale which results from salt 
entrainment. Sodium chloride concen- 
trations as high as 0.124 percent by 
weight have been found in high pres- 
sure steam. 


Digest from “High Pressure Steam as a 
Solvent,” by F. Spillner, Chemische Fabrik 
13, 405, 1940. (Published in Germany.) 


FERMENTATION OF CIGAR LEAF 


INFLUENCE of fermentation has been 
investigated as a factor in the strength 
and elasticity of cigar wrapper leaves 
from “Havana Seed” tobacco. Pale red, 
dark brown and green mature leaves 
and green immature leaves were fer- 
mented in small (100 kg.) and large 
(2 to 3 metric ton) piles with and 
without artificial heat. The half leaf 
method was followed, with the fer- 
mented half of the leaf as the test 
sample and the unfermented half as 
the control. 

The influence of temperature and 
humidity on unfermented leaf is such 
that at 40 and 60 deg. C. the humidity 
should be about 70 percent. Tempera- 
tures of 80 and 100 deg. C. are un- 
favorable both to strength and elas- 
ticity but the less in elasticity is 
greater than the loss in strength. Fer- 
mentation without artificial heat was 
favorable both to strength and elas- 
ticity, and cigar leaf fermented in this 
way retained its original color after 
drying. There is a direct relation be- 
tween water absorption capacity of 
tobacco leaves and the elasticity of the 
leaf, in that high elasticity accompanies 
high moisture absorption capacity. 
Accelerating fermentation by artificial 
heat was unfavorable to leaf strength 
and elasticity, giving a product with 
less elasticity than that of unfermented 
leaf. Strength, while somewhat greater 
than in unfermented leaf, was inferior 
to the strength of leaves fermented 
without artificial heat. 


Digest from “Influence of Fermentation 
on Elasticity and Strength of ‘Havana 
Seed’ Wrapper Leaf,”’ by I. Trafiue. Bw/e- 
tinul cultivarii si fermentarii tutunului 29, 
203, 1940. (Published in Roumania.) 


ELECTRIC HEATING 


IN TESTS of electricity as a source 0! 
heat, a tube 57 mm. in outside diameter 
with 3 mm. wall thickness was heated 
both along its length and around its 
periphery. Current ranged up to 500 
watts per running meter of tube 
length. With the initial surface tem- 


e MARCH 1941 e CHEMICAL & METALLURGICAL ENGINEERING 


pera 
curr 
wall 
150 
the 

and 
vect 
to 
tion 
by 

vyect 
ture 
trar 
radi 
the 

wal 
and 
refl 
plac 
sur’ 
has 
tota 


| | 
| 
lk typ 
whi 
ecol 
Hee 
Uke 
J — | 
thé | co 
Vel 
riv 
| mil 
stu 
} str 
def 
riv 
: str 
rat 
| for 
| cra 
in 
rea 
| 
era 
dis 
| tic 
| ers 
| th 
ha 
tat 
| cre 
1s 
| th 
or 
be! 
m 
be! 
X-! 
fu 
| 
6° | 
4 Sw 
: oy | Ge 
at 2 | 
| RC 
} | la 
130—3 


> to 
little 
pres- 
A re. 
in 
ce of 
ater, 
not 
ition 
This 
tling 
se of 
sure 
salts 
8 of 
salt 


icen- 


been 
ngth 
aves 
red, 
aves 
fer- 
arge 
and 
leaf 
fer- 
test 


perature of the tube at 20 deg. C. a 
current of 300 watt/m. raised the tube 
wall temperature to 123 deg. C. while 
150 watt/m. gave 80 deg. C. and 75 
watt/m. gave 55 deg. C. In these tests 
the tube was freely suspended in air 
and heat transfer measurements (con- 
vection and radiation) were made. Up 
to 300 watt/m. the average distribu- 
tion of heat transfer was 45 percent 
by radiation and 55 percent by con- 
vection. When the tube wall tempera- 
ture reached 160 deg. C. the total heat 
transfer was equally divided between 
radiation and convection. Much of 
the radiated heat, however, strikes the 
wall or surface which is being heated 
and is converted to convection heat by 
reflection in the case of a heated tube 
placed immediately adjacent to a solid 
surface. For this reason convection 
has a relatively greater share in the 
total heat transfer than in the case of 
a freely suspended heated tube. The 
heater used in these tests is of the 
type designed by P. Haukaas-Maldes, 
which has proved to be efficient and 
economical in practice. 

Digest from ‘‘Electricity for Boiling and 
Heating,” by D. G. Johnson. Teknisk 


Ukeblad 87, 499, 1940. (Published in 
Norway.) 


CORROSION CRACKS IN SULPHITE 
COOKERS 


Very small cracks in the coverplates of 
rivited sulphite pulp digesters in paper 
mills have been attributed to corrosion 
fatigue but recent microscopic and x-ray 
studies indicate that deformation 
stresses are the principal source of the 
defects. Cold deformation, incident to 
riveting or resulting from other 
stresses, accelerates corrosion and sepa- 
ration at grain boundaries hastens the 
formation of cracks. Usually the 
cracks are not larger than about 4 in. 
in length and depth but sometimes they 
reach dimensions of nearly an inch. 

The effect of these stress corrosion 
cracks on the strength of sulphite pulp 
digesters is a problem of greater prac- 
tical significance than the origin of the 
cracks. Vibration fatigue tests were 
therefore made with some coverplates 
having cracks of various sizes. Ten- 
tatively the tests indicate that small 
cracks are not dangerous but that there 
is a definite threat to strength when 
the cracks approach an inch in length, 
or especially in depth. The tests are 
being continued in order to accumulate 
more exact information concerning the 
behavior of cracked coverplates. The 
x-ray method has been found very help- 
ful in examining specimens for cor- 
rosion cracks, 

Digest from ‘“‘Cracking in Coverplates of 
Riveted Sulphite Pulp Cookers,” H. 
Swedenborg and C. Schaub, fonetey und 


Papier 20, 319, 360, 1940. (Published in 
Germany.) 


ROLLER BEARINGS FOR STEEL MILLS 


Woop bearings have been able to re- 
place bronze satisfactorily on small 
rolling mills (12-in. rolls) but not for 
heavy duty such as is encountered in 
larger mills, e. g. with 34-in. rolls. 


AUSPLIT is a new quick-setting cement with amazing 

chemical and mechanical resistance. It withstands a 

wide range of strong acids, alkalies and solvents at tempera- 
tures up to 350°F. 


In addition, it is easy to handle and free from bothersome 
acid ingredients. Extensive tests have proved Causplit to be 
first-rate for corrosion-proof construction of industrial equip- 
ment. Actually, Causplit is a considerable improvement over 
Asplit, which has been widely used in many industries for 
more than 7 years. 


CHEMICAL PLANTS: Causplit is the ideal cement not only 

because of its resistance to hydrofluoric, phosphoric and 

other strong acid conditions, but also because it is un- 
affected by alkalies, such as caustic, soda ash and hypochlorites. Causplit 
naturally stands up under the salts of alkalies and acids in the linings 
of equipment and floors. 


PULP AND PAPER MILLS: Used in pulp digesters and 
bleaching systems to withstand both 4 and alkalies. 

For instance, it is unattacked by sodium sulphite, sul- 

hurous acid, chlorine, as well as hypochlorite, caustic soda and soda ash. 
ts characteristics enable it to withstand both mechanical and thermal 
shocks. Here again Causplit can be used for both tank and floor work. 


STEEL MILLS: Causplit is used in the equipment for both 
acid and alkali cleaning of steels. It is not attacked by hy- 
drochloric and sulphuric acids in the strengths used in the 
steel industry. It differs from most other acid-proof cements in that it is also 
resistant to hydrofluoric acid, which is used in the stainless steel industry. 


Write or wire us for FREE TEST KIT, including samples, booklet of 
information and test data showing Causplit’s resistance to various acids, 
alkalies and solvents. Pennsylvania Salt Manufacturing Co., Widener 
Bldg., a Pa. — New York ¢ Chicago ¢ St. Louis « Pittsburgh 


¢ Wyandotte « Tacoma. 


MAN F 


SYLVANIA SALT 


TURING C 
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ROLLER-TYPE”’ JAR 


how much more economical our “Roller-Type" Jar Mills are, 
_ how muich easier and safer they are to use, how sturdy and rug: 


their 


- INTO FRAME OR HOUSING — JUST SETTING THE JARS ON 


‘THE REVOLVING RUBBER COVERED 


- Jars, either of the 1, 114 or 2 gal. size. Larger sizes to order. 


ACT TODAY! Write for Bulletin No. 260 which describes and illustrates our 
| “Roller-Type" Jar Mills, U.S. “Standard” Jar Mills, Ball Mills, Mill Jars, Steel 


Porcelain Grinding Jars and “Loxeal” Mill Jars, 


THE U.S. STONEWARE CO. 
AKRON | (Works Since 1865) OHIO 


MORE “RUGGLES COLES” DRYERS 


ARE USED THAN 


ANY OTHER MAKE 


Drying coal, stone, sand, clay, 
sewage sludge, organics, chemicals 


ARDINGE 


COMPANY, INCORPORATED = YORK, PENNSYLVANIA 


NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 
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Molded synthetic resin bearings have 
been successfully adapted to this use 
and are giving good service not only 
under heavy loads but also on cogging 
rolls and in other uses where high im- 
pact resistance is essential to dura- 
bility. Thus, on a cogging mill with 
45-in. rolls on which bronze bearings 
had an average life of 35,000 tons (mill 
output) molded bearings have given 
from 130,000 to 650,000 ton perform- 
ance, depending on the type of bearing 
and its location on the machine. 

Te avoid unnecessary use of expen- 
sive textile fibers as fillers in such 
bearings a design has been worked out 
which utilizes a layer of synthetic resin 
molding composition containing no 
fibrous filler at all. This inner facing 
of the bearing is backed first by a layer 
of synthetic resin containing cellulose 
pulp as filler, and finally by a reinfore- 
ing layer of laminated resin-impreg- 
nated fabric. This type of molded 
bearing has proved fully equa! to the 
earlier type in which fabric cuttings 
were used as filler. In some cases the 
new style bearing has given much bet- 
ter performance than the older style, 
e. g. 170,000 tons as against 115,000 
tons output on a rolling mill with 21- 
in. rolls. 
Digest from “Experience With Molded 


Roller Bearings,” by A. Koegel, Kunststoffe 
30, 298, 1940. (Published in Germany.) 


PLASTIC PELLETS FOR MOLDING 


AUTOMATIC tableting machines had 
been brought to a high state of me- 
chanical efficiency, chiefly in the manu- 
facture of pharmaceuticals, before the 
plastics industry began to need such 
equipment for preshaping molding com- 
positions. Forming molding powders 
into pellets prior to molding protects 
operators from dust and _ promotes 
cleanliness, efficiency in molding and 
economy in materials and machines. 
Since tableting degasifies the powder 
the molding operation is simplified, and 
smaller presses can be used for pellets 
than for powders. 

Plastic molding differs so much from 
tableting powdered drugs that the ma- 
chines already in use could not be 
adopted directly. For all their me- 
chanical ingenuity, they were not built 
to operate under the much severer con- 
ditions needed for preforming molding 
powders. Several new designs have 
been developed which meet the require- 
ments and require little attention other 
than being fed with powder. Vibrators, 
speed regulators and pressure control 
devices help to maintain uniform, un- 
interrupted feed of powder and con- 
stant weight of pellets. 

Plastics with fibrous fillers present 
still another problem, largely because 
of their fluffy, bulky nature. An in- 
genious device utilizing a selenium cell 
to control the automatic weighing of 
fibrous plastics improved the situation 
but still did not achieve the required 
precision because of variability in the 
material. The latest machines for pre- 
forming fibrous plastics are therefore 
only semiautomatic. The charge is 
weighed separately while the tableting 
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is automatic. This semiautomatic tab- 
leting is helping greatly in recent de- 
velopments by which injection molding 
technique is being extended to plastics 
with fibrous fillers. 


Digest from “Tableting Synthetic Resin 
Molding Compositions,” by Hans Blache, 


Kunststoffe 30, 342, 1940. (Published in 
Germany.) 


LOSSES IN YEAST DRYING 


TO ANSWER the question as to whether 
any part of the dry matter in yeast is 
lost in the drying operation, samples 
were dried in a glass tube arranged to 
permit collection and identification of 
volatile products. Yeast was spread on 
a shallow copper tray in the tube and 
a thermometer was inserted with its 
mercury bulb just above the tray. The 
middle of the tube, for a short distance 
beyond each end of the copper tray, 
was surrounded by a sealed gas-heated 
oil bath. The temperature reading in- 
side the drying tube was generally 
about 10 to 15 deg. C. lower than that 
of the oil bath. A slow current of dry 
CO,-free air was passed through the 
drying tube. 

The tests show that when yeast is 
dried at 150 deg. C. there is a small 
but definite loss of matter which is 
retained at 105 deg. C. and hence is 
reported as dry matter in the usual 
analysis. No loss of ammonia was 
detected and the loss of CO, (less than 
one percent) does not account for all 
the observed loss. Probably there is 
some dehydration, i.e. liberation of 
chemically combined water, but there 
is no direct evidence to prove this as 
a source of loss. Since the customary 
hot roll method of drying yeast does 
not use rolls heated hotter than 150 
deg. C. and the yeast film itself does 
not reach that temperature no tests 
above 150 deg. C. are considered sig- 
nificant for practical purposes. For 
comparison, however, a sample of yeast 
was dried at 190 deg. C. Instead of 
two or three percent total loss (over 
the dry weight of 105 deg. C.) the total 
loss in this case was about 10 percent, 
with barely over one percent accounted 
for as CO, Yeast samples for this 
study were from Torula utilis cultures. 

Digest from “Are Losses of Dry Matter 
Incurred in Drying Yeast?’ by Hermann 
Fink, Richard Lechner and Martin Ross. 


Wochenschrift fiir Brauerei 57, 249, 1940. 
(Published in Germany.) 


ANTIMONY FROM SPEISS 


ANTIMONY is an important factor in 
the production of projectiles because of 
the way in which brittle particles scat- 
ter. Speiss is obtained in the smelting 
of nickel, copper and tin ores and 
residues; antimony content varies be- 
tween 10-15 percent. This may be re- 
covered upwards of 99.9 percent pure 
by electrolytic methods. Treatment, 
prior to electrolysis involves fusion 
With pyrites, crushing, fusion with 


Na.SO,, pulverizing, solution and filtra- 
tion. 


Digest from “Reclaiming Antimony 
Tom Waste.” by A. G. Arend, Chemi- 
cal Age, 44, 77, 1941. (Published in Great 
Titain.) 


You save in two ways when you use 3-way or 4-way 
Homestead Plug Valves as flow changers, switching 
valves, or to operate single or double-acting pistons 
not requiring a mid-position shut-off. 


@ You save in first cost, maintenance and 
operating time by requiring fewer valves 
and fittings. 


@ You save by getting Homestead's typical 
long, trouble-free operation, and ex- 
tremely low cost-per-year valve service. 


These valves are available in sizes from !/2" to 12" in 
the "Cam-Seald" type, and in some sizes of “Lever- 
Seald" type. They are cast in bronze, acid-metal, 
semi-steel, steel, Monel, Ni-Resist, or alloys suitable 
for the temperature, pressure, and fluid service 
conditions. 


For double economy on your next 
job, specify and order Homestead 
3-way and 4-way plug valves. 


HOMESTEAD VALVE MFG. COMPANY 


P. O. Box, 13, Coraopolis, Pa. 


Send for Reference Book 
No. 38; and consult our 
engineers about your spe- 
cial valve problems. Ne 
obligation. 
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THIS IS ONE OF THE 
MOST VERSATILE VALVES* 
EVER DEVELOPED... 


FOR ACCURATE, 
POSITIVE CONTROL 
OF LIQUIDS, GASES 
AND VAPORS 


GENERAL CONTROLS 
HYDRAMOTOR 
SERIES G-2 

Handles water, air, gas, 
gasoline, oil, brine, sat- 
urated steam up to 150 
Ibs./sq. in.; tempera- 
tures up to 400 F. 


..."AND ONE OF THE MOST RELIABLE 


ENTIRE OPERATOR SEALED IN OIL FOR 
LIFE—NO ANNUAL MAINTENANCE 
Has simplified two-wire, current-failure control. 
Available normally open or normally closed. Hy- 
draulically operated, slow opening, slow closing. 
No gears; only one internal switch. Low current 
consumption. Operates in any position. Described 
in new 1941 Catalog. Write today. 


GENERAL | 


801 ALLEN AVENUE e GLENDALE, CALIFORNIA 
New York - Boston - Philadelphia - Cleveland - Kansas City 
Detroit - Chicago - Atlanta - Dallas - Houston - San Francisco 


“FEEDOMETER” 
A NEW 
WEIGHT 
RECORDING 
FEEDER 


Reads direct in tons, pounds, 
kgms., barrels. Also indicates 
rate fed at any time. Accurate 
—simple. Write for Bulletin 43. 


NEW YORK. CHICAGO, SAN FRANCISCO. TORONTO 
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GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Documents, 
Government Printing Office, Washington, D. C. Send cash or money order; 


stamps and personal checks not accepted. 


When no price is indicated, pam- 


phlet is free and should be ordered from bureau responsible for its issue. 


Starches, Dextrines and Related Prod- 
ucts. A survey of the production of 
starches, dextrines, and related products 
in the principal producing countries, 
their process of manufacture, use, and 
distribution, with special reference to 
international trade and tariff considera- 
tions. U. S. Tariff Commission, Report 
No. 138 (Second Series); 30 cents. 

Reports on Industries Affected b 
Trade Agreements. The U. S. Tari 
Commission has recently completed the 
issuance of a series of 31 reports cover- 
ing the following industries: Alcoholic 
beverages; Cattle, sheep, and poultry 
industries; Cement and concrete prod- 
ucts; Dairy products; Fats, oils, waxes, 
and oil-bearing materials; Feeds and 
fodders ; Fishery products; Forest prod- 
ucts; Fruit and fruit products; Glass 
and glassware; Grain and grain prod- 
ucts; Hogs and hog products; Lace and 
lace articles; Leather; Leather foot- 
wear; Petroleumn products; Pottery; 
Starches and dextrines; Sugar; Tobacco 
and tobacco manufactures; Vegetables 
and vegetable products ; Watches, clocks, 
and precision equipment; Woolen and 
worsted goods; Business machines, metal 
furniture and fixtures; Cotton and cot- 
ton manufactures; Flax and hemp 
fibers and manufactures; Iron and steel; 
Paper base stock, paper and converted 
paper products; Seeds (other than oil- 
bulbs, nursery and greenhouse 
products; Textile machinery; Transpor- 
tation equipment. These pamphlets are 
available upon request to the U. S. Tariff 
Commission, Washington, D. C. 

Labor and Safety on the Job in Na- 
tional Defense. Available from the Divi- 
sion of Labor Standards, U. S. Depart- 
ment of Agriculture, Washington, D. C.; 
printed unnumbered pamphlet. 

A New Apparatus for the Administra- 
tion of Helium-Oxygen Mixtures, by 
Howard F. Brubach, Laurence R. Crisp, 
and Paul A. Neal. U. S. Public Health 
Service, Reprint No. 2197; 5 cents. 

Protective Ointment for the Preven- 
tion of Poison Ivy Dermatitis, by Louis 
Schwartz, Leon H. Warren, and Fred- 
erick H. Goldman. U. S. Public Health 
Service, Reprint No. 2183; 5 cents. 

Control of the Mormon Cricket by the 
Use of Poisoned Bait, by F. T. Cowan 
and H. J. Shipman. U. 8S. Department 
575: 5 cents. 


of Agriculture, Circular No. 575; 


seeds x 


Federal Specifications. ZZ-R-601a, 
Rubber. Goods; General Specifications 


(Methods of Physical Tests and Chemi- 
cal Analyses); 15 cents. R-T-143, Tars; 
(For Use In) Road Construction; 5 
cents. 

Federal Specifications Index, 
to July 1, 1940; 15 cents. 

Army Purchase Information Bulletin 
1940, Second Edition—Revised Novem- 
ber 1, 1940. Available upon request to 
the Office of the Assistant Secretary, 
War Department, Washington, D. C. 

Annual Report of the Tennessee Val- 
ley Authority, 1940. Tennessee Valley 
Authority; 75 cents. 

Report of the Attorney General's Com- 
mittee on Administrative Procedure. 
teport of recommended changes in order 
to make official action of quasi-judicial 
government bodies more effective and 
reasonable Senate Document No. §8, 
7ith Congress, Ist Session; 50 cents. 

Gross Farm Income and Indices of 
Farm Production and Prices in the 
United States, 1869-1937, by Frederick 
Strauss and Louis H. Bean. U. 8S. De- 
partment of Agriculture, Technical Bulle- 
tin No. 703; 20 cents. 

The Use of Chlorine Gas as a Seed 
Disinfectant, by R. W. Leukel and O. A. 
Nelson. U. S. Department of Agricul- 
ture, Circular No. 576; 5 cents. 

Some Factors Affecting Fertilizer Con- 
sumpton, by A. P. Brodell and M. ‘ 
Cooper ’. S. Department of Agricul- 
ture, Bureau of Agricultural Economics 
F. M. 10 Available from Bureau of 
Agricultural Economics, Washington, 
D. C.; mimeographed. 

Price Discrimination in Steel, by John 
M. Blair and Arthur Reeside. Tempo- 
rary National Economic Committee, 
Monograph No. 41; 10 cents. 

Trade Association Survey, by Charles 


Revised 
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Albert Pearce et al. Temporary Na- 
tional Economic Committee, Monograph 
No. i8; 50 cents. 

Guide to the Literature on Rubber. 
National Bureau of Standards, Letter 
Circular 626; mimeographed. 

Standards and Specifications for Build- 
ing and Construction Materials, Fixtures, 
Supplies, and Equipment. National 
Bureau of Standards, Letter Circular 
619; mimeographed. 

The Balance of International Pay- 
ments of the United States in 1939, by 
Paul D. Dickens and August Maffry. 
Bureau of Foreign and Domestic Com- 
merce, Economic Series No. 8; 15 cents. 

The St. Lawrence Survey. The De- 
partment of Commerce is issuing a 
series of seven reports designed to 
explore the economic advantages and 
disadvantages of the St. Lawrence 
Waterway and Power Project and its 
effects upon existing harbors. These 
are: Part I—History of the St. Lawrence 
Project; Part Il—Shipping Services on 
the St. Lawrence River; Part III—Po- 
tential Traffic on the St. Lawrence Sea- 
way; Part I1V—The Effect of the St. 
Lawrence Seaway Upon Existing Har- 
bors; Part V—The St. Lawrence Sea- 
way and Future Transportation te- 
quirements ; Part VI—The Economic Ef- 
fects of the St. Lawrence Power Project; 
Part VII—Summary Report of the St 
Lawrence Survey. The first of these 
reports, Part I, has just become avail- 
able at 10 cents per copy. The others 
will be released later. 

Outline of Certain Factors Involved in 
the Study of the Interstate Trade Bar- 
riers Question, by Paul T. Truitt. Avail- 
able from Interdepartmental Committee 
on Interstate Trade Barriers, U. 8S. De- 
partment of Commerce, Washington, D. 
C.; mimeographed. 

Coke-Oven Accidents in the United 
States During the Calendar Year 1939, 
by W. W. Adams and V. E. Wrenn. U.S. 
Bureau of Mines, Technical Paper 623; 
5 cents. 

Mining and Beneficiation of Appala- 
chian Manganese Ores, by Edmund New- 
ton. U.S. Bureau of Mines, Information 
Circular 7145; mimeographed. 

List of Respiratory Protective Devices 
Approved by the Bureau of Mines, by 
H. H. Schrenk. U. S. Bureau of Mines, 
Circular 7030R; 


Information mimeo- 


graphed. 


Cooperative Fuel Research Motor- 
Gasoline Survey, Summer 1940, by E. C 
Lane. U. S. Bureau of Mines, Report of 
Investigations 3550; mimeographed. 


Directory of the Bureau of Animal In- 
dustry, Corrected to July 1, 1940. U. 5 
Department of Agriculture; 10 cents. 


Production and Agricultural Use of 
Ammonium Sulfate, by C. . Fletcher 
Albert R. Merz, and B. E. Brown. U.S 
Department of Agriculture, Circular 578; 
5 cents. 


Corn in the Development of the Civili- 
zation of the Americas. U. S. Depart- 
ment of Agriculture, Agricultural Eco- 
nomics Bibliography No. 87. Available 
from Bureau of Agricultural Economics, 
U. S. Department of Agriculture, Wash- 
ington, D. C.; mimeographed. 


RECENT BOOKS 
and 
PAMPHLETS 


Catalog of the Library, the Institute of 
Paper Chemistry. Published by the in- 
stitute, Appleton, Wis. 622 pages. Price 
$5. A listing of the books and pamphiets 
in the library, arranged alphabetically 
by subjects and including a supplemen- 
tary author index. Also included are 
the decennial author and subject !n- 
dexes to the Institute’s “Library Notes. 


Low-Temperature Carbonization of 
Utah Coals. 872 pages. A voluminous 
report prepared by the Utah Conserva- 
tion and Research Foundation for the 
Governor and State Legislature of Utah. 
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Laboratory investigations and carboniza- 
tion studies were made with the com- 
mercially important Utah coals under 
various carbonizing temperatures and 
heating methods. The report carries a 
recommendation for the erection of a 
semi-commercial plant at Salt Lake 
Cau. 

Fire from the Air. By J. Enrique 
Zanetti. Published by Columbia Uni- 
versity Press, New York, N. Y. 55 pages. 
Price 50 cents. Presenting essentials on 
the subject of incendiaries and written 
in elementary language for the guidance 
of police and fire specilists and others 
concerned with the protection of civilian 
population. 


How ICC Regulations Will Affect the 
Operation of Private Motor Trucks “In 
Interstate Commerce.”” Prepared by the 
National Council of Private Motor Truck 
Owners, Inc., National Press Building, 
Washington, D. C. 23 pages. Price 50 
cents. An analysis of motor carrier 
safety regulations as prescribed—with 
modifications and exemptions—effective 
August 1, 1940. 


Are Welding Instruction Course, and 
Instructions in Oxy-Acetylene Welding 
and Cutting Processes. Published by 
Air Reduction, 60 East 42d St., New 
York, N. Y. The are welding course 
consists of a book of lectures and a 
book of exercises, each selling for $1. 
The oxyacetylene course includes a book 
of lectures, at $1, and a book of exer- 
cises, at $0.50. The first set totals 190 
pages, and the second, 125. soth 
courses are intended primarily for class 
instruction in welding and cutting prac- 
tice. In each case the book of lectures 
gives the theoretical background neces- 
sary for the proper understanding of the 
process and equipment used. The lec- 
tures are then backed up by comprehen- 
sive exercises designed to familiarize the 
student with all essential phases of 
actual practice. 


Standards on Rubber Products. 256 
pages. Price $1.75. Published by the 
American Society for Testing Materials, 
Philadelphia, Pa. Thirty-four standard- 
ized specifications and test methods are 
given including revised methods of chem- 
ical analysis, requirements on sample 
preparation for physical testing and on 
accelerated aging of vulcanized rubber. 
Other tests cover resistance to light 
checking, abrasion resistance and ad- 
hesion of rubber to metal. A nine-page 
bibliography is also included. 


Petroleum Tables. Two pamphlets re- 
cently published by the American So- 
ciety for Testing Materials (Philadel- 
phia, Pa.) include viscosity index tables 
and conversion tables for kinematic and 
Saybolt viscosities. In the index tables 
(31 pages, 50 cents) Saybolt Universal 
Viscosity is tabulated against Saybolt at 
100 sec. under Saybolt values at 210 
deg. F. for 40 sec. to 161 sec. The vis- 
cosity conversion tables (10 pages, price 
25 cents) range from 2.00 to 330.0 cen- 
tistokes and afford quick conversion from 
kinematic to Saybolt Universal Viscosity. 
Saybolt equivalents at 210 deg. F. are 
given for a centistoke range of 2.00 to 
19.0, 


A Preliminary Survey of the Indus- 
trial Hygiene Problem in the United 
States. Public Health Bulletin No. 259. 
Available from the Superintendent of 
Documents, Washington, D. C. Price 20 
cents. 132 pages. An analysis of sur- 
veys conducted by State departments of 
health under the guidance of the Na- 
tional Institute of Health during 1936-— 
1939 in 15 states, covering 16,803 plants, 
employing 1,487,224 workers. Conclu- 
sions and recommendations deal pri- 
marily with the necessity for providing 
industrial hygiene services for workers 
by establishing industrial hygiene pro- 
grams. 


Faculty Conference on Patents. Pub- 
lished by the Research Foundation, Ohio 
State University, Columbus, Ohio. 27 
pages. An informal discussion of patent 
law and patents led by H. A. Toulmin, 
Jr Questions and answers illustrate 
and elucidate some of the legal aspects 
Which the layman has difficulty in com- 
prehending. A few remarks concern 
chemical patents. 


Turbulent Flow of Sludges in Pipes. 
By H. E. Babbitt and D. H. Caldwell. 
Published by the University of Illinois, 
Urbana, Ill. 41 pages. Price 45 cents. 
A continuation of a previously reported 
investigation of laminar flow. It is 
Shown that drilling muds, sewage sludges 
and other aqueous suspensions of fine 
particles follow the laws for the flow of 
true liquids when flowing in a pipe ata 
Velocity greater than the critical. 


RYERSON STEELS 


IN STOCK. ..IMMEDIATE SHIPMENT 


Over 40 kinds of alloy steels—both standard S.A.E. analysis, and Principal Products In- 

ial heat treated Ryerson alloys—are included in the wide range clude: Bars, Shapes, 
ot Certified Steel poodests carried in Ryerson stock for Immediate Structurals, Plates, 
Shipment. Sheets, Floor Plates, 

special quality control plan on alloy steels gives the heat treater Alloy and Tool Steels, 
exact data on every bar to guide him in securing better results in Allegheny Stainless, 
less time. Write for complete information. Screw Stock. C 


If you do not have the blue and grey Ryerson Stock List —the Shafting, Mechanical 
Key to Immediate Steel — we will gladly send a copy. Joseph T. Tubing, Reinforcing 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Detroit, Steel, Welding Rod, 
Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. Nuts, Bolts, Rivets,ete. 


9th REPORT 


..- On Materials of Construction 1940 Edition 
(Reprinted from Sept. 1940 Issue) 
Literally a Materials Handbook, this 48-page booklet presents 
essential information for more than 800 corrosion-, heat- and 
abrasion-resistant materials used in the construction of process 
equipment. 

Included are: (a) non-ferrous metals and alloys, (b) ferrous 
metals and alloys and (c) non-metallic materials of construction. 
Physical properties, chemical composition and names of manu- 


Chemical & Metallurgical Engineering, 330 West 42nd St., 
New York, N. Y. 
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@ PROTECTION AGAINST POSSIBLE OVER-EXPANSION! 
e@ HOLD YOUR MARGIN OF PROFIT AT ITS HIGHEST! 


IF YOU USE FLETCHER aw, SPEED CENTRIFUGALS 


© High-basket speeds. are maintained safely in 
Fletcher Centrifugals—exclusive Fletcher gg fea- 
tures eliminate extra hazard—make possible boosts 
in production, apace with demand, WITH THE LEAST 
INVESTMENT in new centrifugals! 


Data free on request answers your questions about 
this modern plan; write for it NOW! No obligation 
whatsoever. 


FLETCHER WORKS - PHILADELPHIA 


FORMERLY SCHAUM AND UHLINGER—ESTABLISHED 1850 
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CHEMICAL 
SPRAY 
NOZZLES 


HARD RUBBER: 


The Fig. B-27 nozzle illustrated 
is of the “non-clog” type; 
i.e. it contains no internal vanes, 
slots, or deflectors which might 
facilitate clogging. 

Available }” to 1” pipe. Small 
sizes produce a very fine, soft, 
wide angle spray at low pres- 
sures. Capacities 4.7 G.P.H. up. 


STONEWARE: 


Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re- 
placed most other types of 
nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sulfur 
gases and will not break or 
crack from temperature changes. 


STAINLESS: 


Available in capacities from 
.0095 G.P.M. (Fig. F-80 style) 
to 104 G.P.M. (Fig. B-8A 
style). 

“Hollow” cone, “Solid” cone, 
and “Flat” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed. 


Write for 
Catalogs 6A and 6C 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 


MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Agitators. Eastern Engineering Co., 
45 Fox St., New Haven, Conn.—24-page 
catalog on this company’s mixing equip- 
ment for industrial applications, cover- 
ing portable, side-entering and fixed- 
vertical agitators in sizes from 1/1000th 
to 25 hp. Gives engineering data, shows 
typical installation arrangements and 
describes pumping products also made 
by this company. 


Air Conditioning. Carrier Corp., Syra- 
cuse, N. Y.—Bulletin AC-138—16 pages 
briefly summarizing principal types of 
air conditioning, refrigeration and space 
heating equipment offered by this com- 
pany, with small-sized reproductions of 
this company’s two newly revised psy- 
chrometric charts for the low and normal 
temperature ranges. 


Alloys. Allegheny-Ludlum Steel Corp., 
Pittsburgh, Pa.—Publ. B-109 Rev. 2-6- 
141—-28-page bulletin on the fabrication 
of this company’s stainless steels with 
information on various fabrication 
methods, on annealing and heat treat- 
ment and on surface treatments. 


Alloys. The International Nickel Co., 
67 Wall St., New York, N. Y.—Bulletin 
T-7—14 pages on engineering proper- 
ties of Inconel, including physical and 
chemical resistance data and informa- 
tion on working properties and typical 
uses. Also T-19, 12 pages on forming 
operations, annealing and pickling of 
Monel, nickel and Inconel. 


Alloys. Worthington Pump & Ma- 
chinery Corp., Harrison, N. J.—Bulletin 
W-350-B4—8 pages of technical infor- 
mation on this company’s alloy, Worth- 
ite, describing properties and corrosion 
resistance. 


Boiler Blowoff. The Permutit Co., 330 
West 42d St., New York, N. Y.—Bulle- 
tin 2391—8 pages on this company’s 
automatic continuous boiler  blowoff 
equipment, with information on _ the 
“why” of blowoff, modern blowoff 
methods, typical automatic blowoff lay- 
outs, and details of equipment. 


Chemicals. Hercules Powder Co., 
Wilmington, Del.—Bulletin Her. 914—12 
pages on Abalyn and Hercolyn, this 
company’s liquid resins of abietic acid, 
giving information on properties, gen- 
eral uses and formulations. Also Form 
564-B, 28 pages on this company's cellu- 
lose acetate, giving data on properties, 
applications and formulations in plas- 
tics. lacquers, film, foil, paper and other 
fields. 


Chemicals. Pennsylvania Salt Mfg. 
Co., 1000 Widener Bldg., Philadelphia, 
Pa.—Data Book 2—32 pages on Perch- 
loron, this company’s high-test calcium 
hypochlorite, with extensive information 
on advantages and uses in water puri- 
fication and sewage treatment. 


Chemicals, Rumford Chemical Works, 
Rumford, R. I.—Industrial Bulletin 64— 
8 pages on Quadrafos, this comnany’s 
sodium tetraphosphate, with informa- 
tion on its industrial annlications in tex- 
tiles, cleansers, metal cleaning and other 
uses, with technical discussion of the 
character of the material and its water 
conditioning properties. 


Chlorine. Hooker Electrochemical Co., 
Niagara Falls, N. Y.—Linen-mounted 
wall chart on safety precautions in the 
handling of liquid chlorine, covering fac- 
tors in handling containers, use of gas 
masks, leaks, and first aid in case of 
accidents. 


Coatings. Wailes Dove-Hermiston 
Corp., Westfield, N. J.—Bulletin 1040— 
20 pages on this company’s bituminous 
protective coatings for industry, de- 
scribing types for various sorts of ap- 
plications and giving a guide for choice. 


Construction Materials. Johns-Man- 
ville, 23 East 40th St., New York, N. Y. 
—Form GI-6A—52 pages on this com- 
pany’s industrial products, giving infor- 
mation and recommendations on high- 
and low-temperature insulations. refrac- 
tory products and castables, roofings and 


siding, friction materials, electrical ma- 
terials, Transite pipe, and packings and 
gaskets. 


Conveyors. Ajax Flexible Coupling 
Co., Westfield, Y.—Bulletin 31—8s 
pages on this company’s low-head vibrat- 
ing conveyors for bulk materials, de- 
scribing a variety of types available in 
various lengths and capacities. 


Dryers. Link-Belt Co., 307 North 
Michigan Ave., Chicago, Ill.—Catalog 
1911—-24 pages on this company’s Roto- 
Louvre dryers and coolers, giving infor- 
mation and drawings on typical installa- 
tions in such fields as the drying of coal, 
powders, pulps, earths, seeds and similar 
materials. 


Dryers. Western Precipitation Corp., 
1016 West 9th St., Los Angeles, Calif.— 
Bulletin D-1—8 pages on this company’s 
new Turbulaire dispersion dryer, a ma- 
chine for the continuous automatic dry- 
ing in suspension of materials ranging 
in consistency from heavy slurries to 
filter cake. Available in sizes from 75 
to 4,000 lb. water evaporation per hour. 


Engines. Chicago Pneumatic Tool Co., 
6 East 44th St., New York, N. Y.—Bulle- 
tin 764—8 pages on this company’s new 
Type 16 diesel engine for heavy duty 
Stationary service in sizes from 375 to 
1,000 hp. 


Equipment. Baker-Perkins, Inc., 
Chemical Machinery Div., Saginaw, 
Mich.—Catalog 41—12 pages on this 
company’s processing equipment includ- 
ing a variety of types of double-arm 
mixer; also continuous and automatic 
centrifugals. Also 8-page bulletin on the 
B-P ter Meer continuous centrifugals, 
describing construction and performance. 


Equipment. The J. H. Day Co., Cin- 
cinnati, Chio—Bulletin 353—16 pages on 
processing equipment made by this com- 
pany, including kneaders, roll mills, agi- 
tator mixers, screens, horizontal mixers, 
pot mills, dry mixers, and other types. 


Equipment. Lee Metal Products Co., 
Philipsburg, Pa.—Catalog 40—24 pages 
on corrosion-resisting equipment made 
by this company for chemical and food 
industries, including a variety of kettles, 
agitators, tanks, vacuum pans and speci- 
ally fabricated equipment. Covers vari- 
ous corrosion-resisting metals such as 
stainless steel, nickel and Monel. 


Equipment. Worthington Pump & 
Machinery Corp., Harrison, N. J.—Pub- 
lications as follows: Bulletin W-205- 
B6B, 4 pages on single-stage steam-jet 
ejectors ; W-205-B8, two-stage steam-jet 
ejectors; W-325-Bl, single-stage con- 
densate pumps; W-341-B2A, single- and 
double-stage vertically split centrifugal 
pumps. 


Evaporators. Zaremba Co., Crosby 
Building, Buffalo, N. Y.—80-page catalog 
on this company’s evaporators and other 
chemical equipment, discussing innova- 
tions introduced by the company, types 
of evaporation processes, typical evapo- 
rator designs, evaporator details, special- 
ly designed apparatus, auxiliary equip- 
ment, materials handled, production 
facilities, and typical installations. 


Fans. The Trane Co., LaCrosse, Wis. 
—Bulletin DS-348—56 pages on a com- 
plete line of backward- and forward- 
curved blower fans offered by this com- 
pany for heating, cooling and ventilating 
applications, describing the fans and 
giving complete engineering data tabu- 
lations. 


Fans. Wagner Electric Corp., 
Plymouth Ave., St. Louis, Mo.—Bulletin 
FU-41—20 ges on this company’s cor- 
plete line of cooling and ventilating fans 
for industrial and household use, with 
engineering data and discussion of fieis 
of application for various types. 


Feeders. Hardinge Co., York, Pa.— 
Bulletin 43—4 pages on this company § 
weight-recording feeder of the balanc: d- 
belt type, provided with variable be't 
speed control and features for indicating 
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or recording weight of material handled 
by the belt. 


Filters. Chain Belt Co., Sanitation 
Div., Milwaukee, Wis.—Bulletin 329— 
30 pages on this company’s high capacity 
trickling filters (Halvorson-Smith proc- 
ess). ives information on existing in- 
stallations, describes the process and 
equipment and shows layouts and de- 
tailed drawings. 


Filters. Swenson Evaporator Co., 
Harvey, Ill.—Bulletin F-102—4-page 
leaflet describing rotating-leaf pressure 
filters made by this company, with in- 
formation on construction, sizes and 
typical applications. 


Fused Silica. The Thermal 4 
cate, Ltd., 12 East 46th St., New York, 
N. Y.—Bulletin 7—4 pages describing a 
new line of Vitreosil pipes and fittings 
offered by this company, covering a 
variety of industrial sizes of rectangu- 
lar and cylindrical pipes, U-bends, S- 
bends, elbows and Y’s. 


Instruments. The Bristol Co., Water- 
bury, Conn.—Catalog 1015—Discusses a 
variety of liquid level gages supplied 
by this company including float, pres- 
sure-bulb, pressure, air-bubbler, counter- 
poise, and differential pressure types for 
measurement and automatic control of 
water and other liquids. 


Instruments. The Brown Instrument 
Co., Philadelphia, Pa.—Catalog 9400— 
24 pages on this company’s pneumatic 
remote transmission equipment for in- 
dicating and recording measurements at 
a distance. Completely describes equip- 
ment and shows its use in conjunc- 
tion with air-operated controllers. 


Instruments. Taber Instrument Co., 
North Tonawanda, N. Y.—Bulletin 4012 
—6 pages on this company’s new re- 
search model Abraser for testing wear 
resistance of finishes, electroplating, 
plastic surfaces and textiles. 


Meters. American Meter Co., 60 East 
42d St., New York, N. Y.—Catalog EG- 
40—Revised catalog on this company’s 
Metric-American Ironcase meters for low 
and high pressures, giving information 
on design, construction and maintenance 
features of regular and special types, 
together with complete specifications and 
information on volume and pressure 
gages and base pressure and base volume 
indexes. 


Microscopes. R.C.A. Manufacturing 
Co., Engineering Products Div., Cam- 
den, N. J.—12-page bulletin describing 
principles and applications of the spec- 
tacular new electron microscope devel- 
oped by R.C.A., with reproductions of 
some of the photomicrographs obtained 
at tremendously high magnifications 
with this instrument. 


Mixers. National Co., 549 
West Washington Blvd., Chicago, Ill.— 
Bulletins describing special applications 
of this company’s Simpson intensive 
mixers in the production of storage bat- 
tery plate pastes; ceramic bodies, and 
refractory brick, cement and plastics. 
Besides information on specific applica- 
tions, bulletins describe the mulling prin- 
ciple of mixing employed in this com- 
Pany’s equipment. 


Odor Adsorbers. Dorex Div., W. B. 
Connor Engineering Corp., 114 East 32d 
St., New York, N. Y¥.—Bulletin 111—4 
pages on this company’s Dorex odor 
adsorbers for air conditioning, briefly 
describing equipment and giving detailed 
cost figures using outside air for ven- 
tilation, compared with use of reduced 
outside air plus odor adsorption. 


Ovens. Despatch Oven Co., Minne- 
apolis, Minn.—Bulletin 51—12 pages on 
this company’s baking and drying ovens, 
describing various types, special fea- 
tures, methods of heat production, typi- 
cal installations and various layouts 
and methods of heat distribution. Also 
Bulletin 72, 4 pages on this company’s 
gas-fired direct air heaters, with infor- 
mation on principles and applications. 


Power Generation. Bardco Mfg. & 
Sales Co., 40-31 Goodwin Ave., Los 
Angeles, Calif.—Form B-510—8 pages on 
this company’s engine-driven generating 
units for standby emergency power serv- 
ice, available in sizes from % kw. to 
200 kw., powered with diesel, gasoline, 
gas and butane engines. Equipment is 
claimed to pick up the load automati- 
folly within 3 seconds in case of power 
ailure, 


“just-as-good” welding fit- 
tings? WeldELLS alone 
offer you ALL these 8 aids to 


faster, easier pipe welding. Bie 


"Seamless Pipe Fittings for Welding 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago. P. O. Box 485 
York Office: $0 Church 


How to find the right mathematical setup 
for given physical or engineering problems 


This book simultaneously presents mathematics and examples of applica- 
tions in fundamental engineering problems, in a treatment especially 
calculated to make mathematics more usable—to give the reader the 
conceptions necessary to set-up and complete effective equations for 
definite problems. 


Just Out! 


MATHEMATICAL METHODS IN ENGINEERING 


. Vv. Karman, Director of the Gug. heim Aeronautics Laboratory, and M. A. Biot, 
of Mechanics, Columbia University. 505 pages, illustrated. $4.00 


Here is practical aid in setting up an equation for a definite problem; in carrying out 
the solutions numerically and graphically; in discussing the physical and 
engineering significance of the results. Over 100 practice problems, 

with solutions, are included. Special attention is given to 

progress in applied mathematics, e. g., the use of 

matrices for the solution of vibration problems and 

the use of Fourier series in structural analysis. 


SEE IT 10 DAYS—MAIL THIS COUPON 


McGRAW-HILL BOOK CO., INC., 330 W. 42nd St., N. Y. C. 


Send me Karman and Biot’s Mathematical Methods for 10 days’ exami- 
nation on approval. In 10 days I will send $4.00 plus few cents postage, 
or return book postpaid. (Postage paid on orders accompanied by 


City and State 


Position 


(Books sent an approval in U. S. and Canada only.) 
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Continuous ...Low-Cost...Uniform DRYING 
for simple or complex liquids 


bist profit-building, operating advantages of drum drying are being constantly 
extended to a growing list of products . . . from simple dilute solutions to 
complex mixtures. 


New developments in dryer design and feeding devices, along with improved 
operating methods, are offering new results with savings in production cost. 
Products dried by these methods can be better suited to market requirements or 
process demands. This BUFLOVAK Twin Drum Dryer is equipped with a new type 
Spray Film Feed (patented) and a variable drum speed control. 


Complex solutions, containing several ingredients, are a good example. Such 
liquids can be converted into a dried product with the ingredients in exactly the 
same proportion as they existed in the solution. 


Other liquids having a critical period in their drying cycle, are continuously 
and economically dried on Multiple Stage Drum Dryers. This opens another field 
for converting such liquids as distillery slop and other waste materials, into usable 
dry products, with low moisture content. Solutions containing certain sugars re- 
quiring crystallization during drying, are also successfully handled in this manner. 


Slurries and inorganic salts, and many solutions of crystal forming materials 
ere successfully handled on Twin Drum Dryers. Chromium plated drums offer a 
smooth corrosion resisting surface from which these salts can be easily removed. 


Although your product may be entirely different, there is a type and size 
BUFLOVAK Dryer suited to your production problem. 


Let us send you the new Drum Dryer Book 


“How Can Our Drying 
Process be Improved?” 


ANY nationally known companies 

have received money-making 
answers and suggestions to that ques- 
tion from the BUFLOVAK Research 
and Testing Laboratories. 


Frequently, this Department has 
been able to show the way to more 
profitable methods. lower cost, and 
even to better products. 


Here, accurate results can be deter- 
mined in advance of full production. 
Your product can be dried, evaporated, 
or processed on a semi-plant scale 
with modern pilot plant equipment. 
That saves time, money and material. 


The Research Staff has completed 
over 4000 such studies. They will 
gladly share their experience with 
you. Your problem can be studied 
in the strictest confidence, without 
obligation, and under the supervision 
of your technicians if you prefer. 


BUFFALO FOUNDRY & MACHINE CO., 1551 Fillmore Ave., Buffalo, N. Y. 


NEW YORK—295 Madison Ave. CHICAGO—/636 Monadnock Bldg. CLEVELAND—-822 Keith Bldg. ST. LOUIS—2217 Olive St. OAKLAND, CALIF.—1305 Franklin Sr. 
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CHEMICAL CONSUMING INDUSTRIES CONTINUE TO HOLD 
MANUFACTURING RATES AT NEAR CAPACITY 


the various manufacturing 
industries maintaining a produc- 
tion schedule at or close to capacity, 
consumption of chemicals reached an 
all-time monthly high in January and 
there has been very little net change in 
operating rates since then, some drop 
in superphosphate production being at 
least offset by increases in other direc- 
tions. Based on available statistics 
and estimates through the first half of 
March, an over-all gain of about 13 
percent is in prospect for the chemical 
industry for the first quarter as com- 
pared with the corresponding 1940 
period. 

The weighted index for consumption 
of chemicals in February is _prelimi- 
narily placed at 147 as against the 


Chem. & Met.’'s Weighted Index 
For Chemical Consumption 


December 
Revised January 
Fertilizer 
Pulp and paper 
Petroleum refining... 
Glass 
Paint and varnish.... 
Iron and steel 
Rayon 
Textiles 
Coal products........ 
Leather 
Explosives 
Rubber 
Plastics 


wee 
Coot 


revised figure of 156.05 for January. 
Last year the January index was 144.85 
and February 129.22. The drop from 
January to February this year was 
largely a matter of a shorter working 
period and the movement would have 
been reversed if seasonal influences 
were taken into consideration. 

While prospects for the chemical and 
other industries appear favorable for 
some time to come, complications may 
be met which will have a bearing upon 
manufactures. In the first place, the 
rate of increase may be held in check 
because of plant capacities and availa- 
bility of necessary raw materials. 
Then there is the probability that sub- 
stitution of commodities may greatly 
inflate demand for some chemicals. For 
example, suggestions are now heard 
relative to the replacement of metals 
by the use of plastics. Producers of 
plastics already are finding a wide out- 
let for their products and some of the 
raw materials required in plastic manu- 
facture are not too plentiful. If use of 
plastics is stepped up materially, pro- 
duction of certain chemicals must be in 
keeping. A short time ago it appeared 
that scarcity of zine supplies would 
bring about allocations of the metal 
with the probability that paint makers 
would have to change their formulas 
but this situation has changed for the 
better. 

There are rumors to the effect that 
the use of cotton may be subsidized and 
that it may become a raw material for 


paper makers. More probable that 
rayon producers may be called on to 
cut down the use of wood pulp in favor 
of cotton. This is not proposed be- 
cause of a shortage in wood pulp but 
merely as a measure to aid the cotton 
grower and of course may not pass 
beyond the rumor stage. 

The upward revision in the index for 
chemical consumption for January fol- 
lowed the release of official figures for 
some of the consuming branches which 
were considerably in excess of what 
had been anticipated. Weekly reports 
had indicated that automotive produc- 
tion was of a high order and this was 
borne out by the later announcement 
that factory sales for that month 
amounted to 479,481 units, a record 
for the month. Sales of paints, var- 
nishes, and lacquers also moved up 
more than seasonally. In the textile 
trade enlarged consumption of all 
fibers was reported. Production of 
synthetic methanol was slightly lower 
than in January last year but the wood 
distillation product was turned out in 
a larger way. Petroleum refining moved 
up in the latter part of January and 
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runs to stills for the month ran in ex- 
cess of 111,000,000 bbl. which declined 
to a little more than 101,000,000 bbl. 
in February although the average daily 
rate rate was higher in the latter 
month. A new record for consumption 
of crude rubber also was reported and 
activities at reclaiming plants are 
shown to be above normal. All branches 
of glass manufacture are operating 
above the rate usual for this time of 
year and flat glass production promises 
to set a new record this year. Ethyl 
alcohol is meeting with a good call 
from consumers and when powder pro- 


duction 
alcohol 


gets *1 


nto full schedule, the 


movement should be consid- 
erably increased. 
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Production and Consumption Data for Chemical-Consuming Industries 


January January December 


Production 1941 


Alcohol, ethyl, 1,000 pr. gal... . .. 24,224 
Alcohol, denatured, 1,000 wi. gal.. 10,610 
Ammonia liquor, 1,000 Ilb........ 5,327 
Ammonium sulphate, tons 64 , 670 
Benzol, 1,000 gal 13,130 
Byproduct coke, tons 4,933 
Toluol, 1,000 gal 

Naphthalene, 1,000 Ib 

Glass containers, 1,000 gr 

Plate glass, 1,000 sq.ft 

Window glass, 1,000 boxes 

Methanol, crude, 1,000 gal 

Methanol, refined, 1,000 gal...... 

Rubber reclaimed, tons.......... 


Consumption 


Cotton, bales 
Silk, bales 
Explosives, 1,000 Ib 
Paint and varnish, $1,000 
Rubber, crude, tons 
Rubber, reclaimed, tons 
* Percent of decline 
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1940 
20,652 


19,297 


731,793 
29 , 506 
49 ,467 
34,690 
28 , 667 
54,978 
16,070 


1940 
23 , 762 
12,215 
5,310 
64 ,382 
12,528 
4,890 
2,439 
7,212 
4,203 
17,491 
1,485 
434 
3,913 
19, 297 


75,472 
23,113 
37 , 892 
33,461 
28 , 308 
56,529 
17,109 


Percent Percent 

of gain of gain 
Jan."4l over Jan. over 

Jan. "40 Dec. 


17. 


uo 


ono 


j | 
| 
150.02 156.05 Be 
| 
i 4 
1.9 
10,398 2.0 2* 
4,807 10.8 3 
60,393 7.1 5 
11,424 14.9 s ee 
4,707 4.8 9 
4* 
4,263 5.9 3 
| 17,257 12.1 6 <i 
1,413 10.5 
352 27.8 7 
3,453 0.9* 
843,274 7 15.2 8.7 
28,425 3.7* 23.0 
49,977 1.0 31.9 od 
36,080 4.0 7.8 
34,605 20.7 22.2 ve 
64,225 16.8 13.6 
18,636 15.9 8.9 
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Production and Consumption Trends 


COTTON CONSUMED ’ METHANOL GLASS CONTAINERS 
i ¥ 
t + 
1940-1 
1940 1940 = 
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EXPLOSIVES 
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HACKNEY ASSURES PROTECTION TO 


MORE AND MORE SHIPMENTS EVERY YEAR 


Many manufacturers obtain maxi- 
mum protection for their products 
—by using Hackney Cylinders. 
Hackney design, manufacturing fa- 
cilities, the experience of more than 
a third of a century are your assur- 
ance of maximum satisfaction and 


dependability. 


Pressed Steel Tank Company has 
pioneered many of the improve- 
ments developed in the construction 
of cylinders, making today’s trans- 
porting and storing of gases more 
economical, safer and easier. In us- 


ing Hackney Cylinders, you are 
benefiting by Hackney’s advanced 
heat-treating methods, thorough 
testing, careful selection of raw ma- 
terials and complete understanding 
of every requirement. 


Hackney engineers can help you 
determine the most practical and 
economical cylinder for your indi- 
vidual needs. Write us today for full 
details—no obligation—and it may be 
the means of effecting important cost 
reductions, speeding up shipments 
or assuring maximum protection. 


PRESSED STEEL TANK COMPANY 


1325 Vanderbilt Concourse Building, New York « 208 S. La Salle St., Room 1549, Chicago 
667 Roosevelt Building, Los Angeles « 1447 S. 66th St., Milwaukee 
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MILWAUKEE 


SAFE TRACTION 
with 
BATESGRATES 


ELECTRICALLY PRESSURE WELDED 


Non-slip, sharp top edge, self-cleaning 
cross bars like the ridge of a roof give 
you the maximum in safe traction. 
Other features your Batesgrate dollars 
buy are—maximum open area for light 
and air—no grooves or rough burned 
metal to catch grease or dirt—fillet 
weld, the strongest type—no cracks, 
joints, or crevices, therefore, easily 


maintained—smooth, clean appearance. 
Get al) the important details from 


Catalog No. $37—Write today. 


WHEN YOU NEED GRATES 


Specify BATES 


FOR LONG-TIME ECONOMY 


WALTER BATES COMPANY 
208 S. LA SALLE ST., CHICAGO, ILL. 


INDUSTRIAL 
PROPERTIES 


VACANT or EQUIPPED 


—or a Warehouse 


-——or Loft Space for 
Rent 


—or a large or small 
property available 
for Industrial De- 
velopment 


APPEAR REGULARLY 


IN THE 


SEARCHLIGHT SECTION 


CHEMICAL & METALLURGICAL 
ENGINEERING 


Current Movement of Chemicals Involves Largest 
Tonnage in History of Industry 


EMAND for chemicals has held at 

high levels in recent months and 
the scarcity of many materials in the 
spot market gives proof that calls for 
delivery are taking up current produc- 
tion. Most of the consuming branches 
are working at or near capacities and 
there is no indication of any change in 
this situation so the movement of 
chemicals is expected to remain at 
relatively high levels for some time to 
come. The sold-up position of the mar- 
ket is more pronounced for some selec- 
tions than for others but the various 
chemicals which are in limited supply 
enter into numerous consuming 
branches and it is evident that con- 
sumer-activity is fairly general. In 
fact statistics now at hand reveal that 
January saw the heaviest movement of 
chemicals for any single month in the 
history of the industry. 

With production and consumption in 
close accord, a strong price tone is to 
be expected and this is the case, but 
there has been no attempt to move 
prices up and only in special cases have 
any revisions been made in the last 
month. In the spot market, or more 
particularly in the resale market, 
prices for a number of chemicals are 
little more than nominal as the small 
stocks available are held at figures far 
above the regularly quoted levels of 
producers. 

The scarcity of cargo space for water 
shipment has loomed as an important 
market factor but this has referred 
more to import than to export trade. 
Giving a preferred status to materials 
which are listed as essential to the de- 
fense program, is having the effect of 
slowing up deliveries of other products. 
This has been more noticeable in the 
ease of oils and oil-bearing materials. 
In some cases, prices for oils have been 
nominal because of uncertainty about 
shipment from primary markets. Palm 
oil, coconut oil, and copra have come 
under this classification and future 
supplies of oiticica oil from Brazil also 
are in doubt. A considerable part of 
our castor bean supply also comes 
from Brazil but it is reported that this 
commodity will be given an essential 
rating. 

With general industry operating at 
high levels and actual and prospective 
demand for defense purposes forcing 
production to record totals, consider- 
able discussion has been heard regard- 
ing price controls and allocation of 
chemicals. So far as price contro] is 
concerned, producers of chemicals ap- 
pear to have put this into effect from 
the time the market was disturbed by 
the upheaval in Europe. In the first 
place, control of supplies was main- 
tained and the inability of speculative 
elements to obtain worthwhile quan- 
tities prevented any such price record 
as was made in the previous war years. 
Furthermore, the only changes made in 
price schedules have resulted either 


from readjustments from unwarrant- 
edly low levels or were made necessary 
because of higher producing costs. For 
instance, many of the solvent group 
were selling, over a long period, at 
prices which eliminated profit margins, 
When demand caught up with supply, 
price-cutting tactics were discarded 
and values were restored to a logical 
basis. Other chemicals, particularly 
those which are produced from inm- 
ported raw materials, were affected by 
higher costs for these materials and by 
sharply higher transportation costs. 

Already producers are safeguarding 
the interests of important consuming 
industries and for the most part, pres- 
ent outputs of chemicals are proving 
adequate for all requirements. Some 
delays are reported in securing equip- 
ment for planned plant expansions and 
a wide-spread interest has been shown 
in future supplies of ammonia and 
nitrie acid both of which will be re- 
quired in large amounts. It is possible 
that these materials may be under 
pressure and that offerings will be re- 
stricted to the more essential lines but 
it is also probable that production will 
be expanded to an extent sufficient to 
prevent any shortage. 

Heavy sales in the export trade have 
been a feature for a long time and the 
most recent export figures show that 
such sales are continuing. In this 
respect, government controls over ship- 
ments may result in cutting down 
future totals by placing embargoes on 
certain commodities. Early in the 
month, it was announced additional 
articles had been placed on the export 
licensing list. The additions, effective 
March 10, include carbon black, coconut 
oil, copra, cresylic acid and cresols, 
fatty acids made from oils under export 
control, glycerin, palm-kernel oil and 
kernels, pine oil, shellac, and titanium. 
Effective March 24, lead, borax, and 
phosphates will be added to the list. 
As Great Britain and Canada have been 
the largest buyers of our products and 
licenses for shipment to those destina- 


CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base—100 for 1937 


This month 99.98 
Last month 99.98 
March, 1940 98.84 
March, 1939 97.75 


Prices for the first quarter have been 

well established and the important 
chemicals are maintaining previous 
levels. The undertone is firm and 
some upward adjustments are €%*- 
vected for second quarter delivery, 
Some chemicals are scarce on spot and 
are selling in a small way at high 
prices. 
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tions will continue to be made, tne re- 
strictions may not prove as damaging 
as they sound. 

In the Guadalajara section of Mexico 
production of naval stores for the year 
1940 was estimated at 335,000 gal. of 
turpentine and 4,600 metric tons of 
rosin which compares with 410,000 gal. 
of turpentine and 5,000 metric tons of 
rosin produced for the preceding year. 
Exports of turpentine from the Guada- 
Jajara area normally amount to about 
85 percent of the output whereas rosin 
exports ordinarily amount to less than 
5 percent of the output. Stocks of 
turpentine at the end of the year were 
reported to be normal but no record of 
rosin stocks was available. 

In view of the present nominal posi- 
tion of palm oil, it is of interest to note 
that total production in Netherland 
Indies for the first nine months of 1940 
was 176,989 metric tons (177,533 for 
the comparable 1939 period). The de- 
cline, while slight, was the first in 
more than 10 years. Production in 1939 
was 74 percent greater than in 1938. 

The United States has for several 
years been the leading export market 
for Sumatra palm oil, and with the loss 
of the important continental European 
market, producers are now more than 
ever dependent on the United States. 
Exports of Netherlands Indian palm 
oil to the United States have been as 
follows (in metric tons) : Third quarter 
1939, 26,084; fourth quarter 1939, 30,- 
307; first quarter 1940, 22,874; second 
quarter 1940, 24,198; and third quarter 
1940, 31,918. 

Officials from different producers of 
sulphur have appeared before the House 
Committee of the Texas Legislature to 
oppose the measure which has been 
proposed to increase the severance tax 
on sulphur from the present rate of 
$1.03 per ton to $1.25 per ton. 

The Department of Commerce reports 
that studies have been made in Brazil 
concerning the erection of a caustic 
soda plant to employ the Solvay proc- 
ess. A mission of British technologists 
was expected to arrive at Rio de 
Janeiro about March 1 to further study 
the matter. If deemed economically 
feasible, it is expected that a plant will 
be erected in the course of two to three 
years at a cost of around $5,000,000. 


CHEM. & MET. 
Weighted Index of Prices for 


OILS & FATS 


Base=100 for 1937 


This month 
ast month 
March, 1940 
March, 1939 


Oils of foreign origin have been af- 
fected by the limited cargo space avail- 
able for shipment and quotations for 
some selections have been little bet- 
ter than nominal. Crude cottonseed 
oil has advanced and the general price 
trend continues upward. 


Installing A 


New Lining... Relining. 
An Old Tank 
Or Vessel... 


CORROSION RESISTANT LININGS 


. . . will last longer, permitting longer periods of opera- 


tion—and reduce maintenance and repair costs. 


Back of every Stebbins lining is over fifty years of experi- 


STEBBINS ENGINEERING & MANUFACTURING CO. 


367 Eastern Bivd. Watertown, N. Y. 


ence in meeting specific operating conditions 


encountered in pulp and paper mills. 


AMERICAN 


CRUSH 
CHEMICAL 
RAW 
MATERIALS 
economically 
and 
dependably 


Many well-known process industry plants are 
getting the very finest service out of American 
Rolling Ring Crushers in grinding all kinds of 
chemical raw materials. Every part is tested 
for quality, wear, and dependability. They stay 
on the job day after day delivering large ton- 
nages per hour and uniform product with a 
minimum of fines. Let us send you descriptive 
literature on the type of equipment best suited 
to your needs. We maintain a testing plant for 
prospective users of our equipment—we would 
like you to make use of it. 


AMERICAN PULVERIZER CO. 


1219 MACKLIND AVE. ST. LOUIS, MO. 


ADDITIONAL 
BENEFITS 


© low power consump- 
tion 

@ low maintenance 

@wide operating 
range 

simple construction 
and operation 
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Responding Needs 


In the interest of better products, broader service 


and new economies, the Virginia-Carolina Chemical 
Corporation is working hand in hand with Industry 
- « « meeting the demands for the beneficent 
PHOSPHORIC ACID in an ever-increasing number of 


applications throughout all of the process industries. 


SALES OFFICES: Atlanta, Ga.; Baltimore, VIRGINIA-CAROLINA 


Md.; Carteret, N. J.; Charleston, S$ 

Cc ‘incinnati, Ohio; Columbia, S. C.; Greens- 

boro, N.C. ;Jackson, Miss. ; Memphis, Tenn. ; E M | C A L C 0 0 R A T | 0 N 
Ala.; 

Fla.; Richmond, Va.; Shreveport, -; E. St. 

Louis, Ill. ;Savannah, Ga. ; Wilmington, N.C. RICHMOND, VIRGINIA 


PHOSPHORIC ACIDS—CALCIUM PHOSPHATES—SODIUM PHOSPHATES—SULFURIC ACID—SPECIAL PHOSPHATES AND COMPOUNDS 
Also distributors of heavy chemicals 
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INDUSTRIAL CHEMICALS 


Current Price | Last Month Last Year 


Acetone, drums $0 .074-$0.08 |$0.074-$0.08 .073-$0 
Acid, acetic, 28  ¥ , 2.23 — 2.48 | 2.23 -— 2.48 
Glacial 99%, 8.43 — 8.68 | 8.43 — 8.68 
U.S. P. Reagent .25 .5O 110.25 -10.50 |10.25 -10.50 
Boric, bbl., 
Citric, ke 
Formic, cbys., 
Gallic, tech., bbl., Ib 
Hydrofluorie 30%, drums, lb... 
Lactic, 44%, tech light, bbl. Ib. 
Muriatic, 18°, 
Nitric, 36°, carboys, lb 
ton 


Current Price | Last Month Last Year 
Tartaric, 
Methanol, 95%, tanks, gal....... 
Alcohol, Butyl, tanks, Ib .09 09 -09 Nickel salt, double, bbi., ib 
hol, Ethyl, 190 pit. bbi., gal.| 6. ak. 
iso Orange mineral, csk., lb 
Yellow, cases, lb 
uminum su Ib 


S Ske 


Iron free, bg., ewt -60 s 
Aqua ammonia, 26°, drums, lb...|_ . Hydrozide(e's stie potash) de. 
mmonia, anhydrous, oy Permanganate, drums, Ib 
mmonium carbonate, . Sal ammoniac, white, casks, Ib. . . 
Sul phate, wks., ewt Salt cake, bulk, ton 
Amylacetate tech., from eae Soda ash, light, 58%, b - 
Antimony bbl., 03 Dense, bags, cw 
pow bbl., Ib..| “15 Soda, caustic, 36%, solid, drums, 
Barium carbonate, 5 > 52.50 -57 .50 Acetate, works, bbl., 
I KB, . ichromate, casks, ib 
Blanc fixe, dry Ib . -04 Bisulphate, bulk, ton......... 
Bleaching powder, f.o.b., Bisulphite, bbl., 
Carbide drums, lb .04 d .0! -06 
Chloride, fused, dr., {19. 121. Nitrate, casks, Ib 
os phate 07 06 Prussiate, yel drums, Ib 
Carbon bisulphide, drums, Ib. .0! F ‘ ‘ 0. . Silicate (40° dr.) wks., ewt 
Tetrachloride drums, Ib Sulphide, fused, 60 62%, dr. lb. 
Chlorine, liquid, tanks, wks., Ib. .| 1. . +o Sulphite, erys, bbl., Ib 
Cylinders “Us Sulphur, crude at mine, bulk, ton. 
Cobalt oxide, cans, Ib . hloride, dr., Ib 
Copperas, bgs., f.o.b. wks, ton. . -00 Dioxide, cyl., 
Copper carbonate, bbl., . * Flour, bag cwt 
Sulphate, bbl., 7 4. Tin Oxide, bbl., 
Cream of tartar, lb Crystals, bbl., Ib 
Diethylene glycol, dr., Ib Zine, chloride, gran, bbl., Ib 
Epsom salt, dom. itech bbl., ewt.| 1.80 - 2. ‘80 2. 
Ethyl acetate, drums, lb. 07 Greate, 
Formaldehyde, 40%, bbl., Dust, bbl. lb... 
Furfural, tanks, Ib .09 -09 -09 Zine « ‘ide, | d free, bi 
Fusel oil, drums, Ib ‘ -16 . 5% lead oul bags 
Glaubers, salt, bags, ewt. 9 J Sul hate bbl ewt 3. 7. 3.25 
rine, ¢.p., drums, extra, Ib. . 


“Ito 


ou 


wt 


White, peste carbonate, dry AND FA 


i, dry, sck., .08 0 Current Price | Last Month 
Lead acetate, white crys, ‘ ‘ 


Lead arsenate, powd., . 
Lime, chem., bulk, ton -50 Castor oil, 3 bbl., Ib $0. -104- ~$0.11 $0. -$0.11 $0. ~$0.12 
Lithar rge, pwd., esk., Chinawood oil, bbl., Ib 

Litho phone, ba 8, Ib . -04 : . . . Coconut oil, Ceylon, tank, N. Y., 
Magnesium carb., tech., bags, Ib..| ‘ lb 


Cc my oil crude, tanks (f.o.b. mill), 


oil, crude (f.o.b. mill), 
tanks, lb 
Linseed oil, raw car lots, bbl., Ib.. 


The accompanying prices refer to round Palm, casks, Ib. . 


Peanut oil, crude, "tanks (mill), Ib. 
lots in the New York market. Where it Rapeseed oil, refined, bbl., gal. . 


; Soya bean, tank, Ib. 
is the trade custom to sell f.o.b. works, Sulphur (olive foots), bbl., 


j Cod, Newfoundland, bbl., "gal.. 
quotations are given on that basis and Menhaden, light pressed, bbl., ib. 
are so designated. Prices are corrected Crude, tanks (f.0b factory), 

ga 
to March 13 Grease, yellow, ‘loose, lb 
Oleo stearine, 
Oleo oil, No 
Red oil, distilled, d.p. bbl., Ib. 
Tallow extra, loose, 
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Phosphoric, tech, c’bys., lb O74 OS4 O74 
Sulphuric, 60°, tanks, ton 13.00 13.00 13.00 
34 
2 
7 
.07 .073| .07 07% 
| .05)- .06 .06 
| .18j- .19 .18j- .19 
| .16 15- .16 
.0515 .06 .05 — 
1.00 — 1.05 | 1.00 — 1.05 ~~ 
1.05 -......| 1.05 -...... 
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Chem. & Met.’s Weighted Price Indexes 
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COMMODITIES £105 NON-FERROUS METALS 
= = |__| BUREAU OF LABOR STATISTICS 100 ENGINEERING AND MINING JOURNAL INDEXES 
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= | | _ | 
‘se Dec. Jon. Feb. Mor. rom May ne July Aug. Sept. Oct. Nov. Dec. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov Dec. 
Coal-Tar Products Miscellaneous 
"2 Current Price | Last Month | Last Year Current Price| Last Month | Last Year 
Alpha-napthol, crude bbl., lb..... —$0.55 |$0.52-— $0. $0.52 -$0.55 Barytes, grd., white, bbl., ton. . . 
Alpha-naphthylamine, bbi., Ib.. .32- .34 2- .32- .34 Casein, tech h. bbl., -ll}- .13 .12}- .10- .14 
Aniline oil, drums, eee, 15- .16 - ‘ie 15 - .16 China clay, dom., f.o.b. mine, ton.| 8.00 -20.00 8.00 “20°00 8.00 -20.00 
Aniline, salts, bbl., Ib. .:........ (22 .24| .22- .24| .22- Dry col 
Bensaldeh de, U. dr., lb. 85 .95 85 - .95 85- .95 —y gas, black (wks.), lb. . .028- .30 .028- .30 .023- -30 
Bensidine base, bbl., Ib. 70- .7 - .75 70 - .75 Prussian blue, bbl., lb -36- .37 .37 - 
Bensoic acid, U.S.P., k Bs 54- .56 54- .56 54- Ultramarine blue, bbl., -ll- .26 ll- .26 .10 - -26 
Bensyl chloride, tech., dr.,Ib....|  .23 - .25 .23- .25 23 - .25 Chrome green, bbl., Ib -21}- .30 214- .30 21-  .27 
90%, tanke, works, .14-.....-| .14| Carmine, tins, 4.85 - 5.00 | 4.85 - 5.00 | 4.85 - 5.00 
Beta-napthol, tech., p -23- .24 - .24 23 - .24 -75- .80 .80 .75- .80 
Cresol, U.S. P., .093- .10 .09?- .10 .10 Vermilion, bbl., Ib. ...| 3.12 3.20 | 3.12 3.20 .85 2.90 
Cresylic acid, dr., wks., 58 - .60 .58- .60 58 - .60 Chrome yellow, C.P., bbl., Ib..| .144- .15$] .144- 15h 
Diet ylaniline, 40- .45 40- .45 40- .45 Feldspar, No. 1 (f.0.b. N.C.), ton.. .50 7.50 | 6.50 7.50 .50 7.50 
Dinitrophenol, bbl., -23- .25 .25 23 - .25 Graphite, Ceylon, lump, bbl.,Ib..| .06 .064) .06- .06- .06) 
Dinitrotoluol, bbl., lb........... .16 | .15}- .16 15- .16 Gum oo ngo, »Ib......] 08 - .08- .30] .06- .30 
Dip oil, 15%, -23- .25 .23- .25 23 .25 09 - .15 - .14 .09 - 
Diphenylamine, fob wks., lb. Damar, Batavia, cases, lb. .... 10 - .22 -10- .20 .08 .24 
45- .50 45- 50- .55 Kauri, cases, lb. . -18- .60 .18}-__ .60 
Naphthalene, flake, bbl.,lb...... .07 .073} .07 - 74} .062- .07 Kieselguhr (f.0.b. N.Y. 50.00 -55.00 150.00 -55.00 |50.00 -55.00 
4 Nitrobenzene, dr.,|b............ .08 - .09 .08 - 08 - .09 Magnesite, calc, ton. ........... 50.00 -...... 50.00 —...... .00 -...... 
Para-nitraniline, bbl., lb......... 47- .49 47- .49 47 - .49 Pumice stone, lump. bbl., lb. .... .05- .07 .05 - .08 05 - 
Phenol, U.S.P., drums, Ib........ Imported, casks, lb...........| .03- .04 .03 - .04 .03 .04 
Picric acid, bbl., Ib. ............ .35- .40 .35- .40 325 .40 Rosin, H., 100 Ib. 
1.70 — 1.80 | 1.70 — 1.80 | 1.70 1.80 Turpentine, 
Resorcinol, tech., kegs, .75- .80 .75- .80 .75- .80 Shellac, orange, fine, bags, lb..... 
Salicylic acid, tech., bbl., .40 - .40 33 - .40 Bleached, bonedry, bags, lb... 
Tolidine, I .86- .88 .86- .88 .86- .88 Soapstone (f.o.b. Vt.), bags, ton. .|10.00 -12.00 |10.00 -12.00 {10.00 -12 00 
Talc. 200 mesh (f.o.b. Vt.), ton...| 8.00 — 8.50 .00 - 8. 8.00 - 8 
Xylol, com, tanks, gal........... 300 mesh (f.o.b. Ga.), ton. .... 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 
225 mesh (f.o.b. N.Y.), ton... .113.75 -...... 13.75 <—...... 13.75 


Industrial Notes 


Procror & SCHWARTZ, INc., Philadelphia, pointed Francis C. Moran, 315 Grosse 


ey, has taken over the assets and personnel of 


the Philadelphia Drying Machinery Co. and 
will operate it as a division of the parent 
company. 


THe TIMKEN ROLLER BEARING Co., Can- 
ton, Ohio, has transferred F. H. Lindus from 
Los Angeles to the home office. He is 
succeeded by L. J. Halderman of Chicago 
whose place is taken by Jack Gelomb of 
Detroit and the latter vacancy is filled by 
Joe Jesseph. 


COCHRANE CorP., Philadelphia, announces 
that John E. Fearon of the corporation has 
become a member of the firm of the Boiler 
Equipment Service Co., Atlanta, which 
represents Cochrane interests in that terri- 
tory. 

Reznor Mre. Co., Pa., has 


Mercer, ap- 
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Points Blvd., Detroit, district manager for 
southern Michigan and northwestern Ohio. 


MANNING, MAXWELL & MOORE, 


INC., 
Bridgeport, Conn., 


has announced several 
changes in sales personnel. T. J. Naughton 
has been moved from Chicago to Minne- 
apolis; E. C. Robinet from Los Angeles to 
Seattle; J. E. Day to Charlotte; W. F. 
Williams has been added at Chicago; 
Charles Stepan, at Chicago, will 
sisted by Joseph A. O'Connor. 


and 
be as- 


LINCOLN ELECTRICAL Co., Cleveland, has 
appointed Stewart J. Hieronymus as sales 
engineer in the San Francisco office, where 
L. P. Henderson is manager. 


Cuicaco Pipe WELDING Co., 205 West 
Wacker Drive, Chicago, has opened a new 
pipe cutting service at its plant. 


DEViLBIss Co., Cleveland, has opened 4 
new sales and service branch at 1280 West 
Washington Blvd., Chicago. 


PITTSBURGH PLATE GLAss Co., Pittsburgh, 
Columbia Chemical oe has opened a 
sales office at Charlotte, N. C., with James 
R. Simpson in charge. 


H. K. Porter Co., Inc., Pittsburgh, has 
appointed Richardson Agencies, Ltd., To- 
ronto, as sales representatives in Canada. 


Koprpers Co., Pittsburgh, has opened 4 
consolidted office at 60 East 42d St. for 
ures of its divisions operating in NeW 

ork. 


NATIONAL OIL Propucts Co., Harrison, 
N. J., is about ready to start operations at 
the new two-story addition to its plant at 
Cedartown, Ga. 
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<a New Tenth Edition? Everyone interested in keeping up : 
e with the newer things in synthetic organic 


—— chemistry should have a copy of this cata- 

log. Purchasing agents and research direc- ne 

— tors — as well as chemists and chemical 

— engineers—will find the many pages of this 

“a completely revised newest edition filled 

- with new product ideas, new means for 


savings, and new ways to meet problems 


of production and cost. A request on your ~ : 


company letterhead will bring you a copy, 


without obligation. Even if you have one 


of the previous editions, you should send 


for this new edition today. When writing, 


refer to advertisement Ch. ie 


Carbide and Carbon Chemicals Corporation 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street [Tg New York, N. Y. 
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PROPOSED WORK 


Ark., Texarkana—W. 8. Dickey Clay Mfg. Co., 
Texarkana, plans to rebuild its plant re- 
cently destroyed by fire. Estimated $45,- 
000. 


Conn., Stamford—American Cyanamid Co., 
30 Rockefeller Plaza, New York, N. Y., 
has had plans prepared by Lockwood Greene 
Engineers, Inc., 10 Rockefeller Plaza, for 
construction of a 5 story, 75x100 ft. addi- 
tion to its laboratory here. Estimated cost 
$170,000. 


Calif., Fresno—l’ope Tire Co., 1347 Van Ness 
Ave., is having plans prepared by D. Horn, 
Archt., Rowell Bldg., for the construction 
of a tire and vulcanizing plant. Estimated 
cost $40,000. 


Ga., Rome—Tubize Chatillon Corp., Rome, 
is receiving bids for the construction of 
the superstructure for a 100x800 ft. addition 
to its viscose plant here. Contratt for 
substructure has been let to A. K. Adams 
& Co., Atlanta. Robert & Oo., Bona Allen 
Bidg., Atlanta, Engr. Total estimated cost 
$500,000. 


Ky., Louisville—National Carbide Corp., 60 
Bast 42nd St., New York, N. Y., plans to 
construct a plant here for the manufacture 
of calcium carbide and acetylene gas. Esti- 
mated cost $1,000,000. 


Ind., East Chicago—Linde Air Products Co., 
division of Union Carbide & Carbon Corp., 
80 East 42nd St., New York, N. Y., con- 
templates the construction of a gas manu- 
facturing plant. Estimated cost $800,000. 


Ia., Sioux City—Sioux City Oil Refinery, Sioux 
City, has purchased a 35 acre site on the 
Missouri River and plans to construct an 
oll refinery. 


N. J., Nutley—Hoffman LaRoche, Inc., Kings- 
land Rd., plans to construct a research 
laboratory for chemical plant on Kingsland 
Rd. Estimated cost $1,000,000. 


N. Y., Buffalo—American Magnesium Corp., 
subsidiary of Aluminum Co. of America, 
Buffalo, N. Y., plans to construct an addi- 
tion to its plant here. Estimated cost in- 
cluding equipment $1,500,000. 


N. Y¥.. Niagara Falls—tInternational Graphite 
& Electrode Corp., Packard Rd., Niagara 
Falls, is receiving bids for a factory. H. 8. 
Elison, Ch. Engr. Estimated cost $500,000. 


0., Toledo—Standard Oil Co. of Ohio, 526 
West High St., plans to enlarge its refinery 
here for the manufacture of aviation gaso- 
line. Estimated cost $400,000. 


0., Wooster—Wooster Rubber Co. plans to 
construct a 2 story, 45x100 ft. factory here. 
Estimated cost $40,000. 


Pa., Pittsburgh—United Drug Co., 43 Leon 
St., Roxbury, Mass., plans to construct 
a 3 story, 125x200 ft. warehouse here. Hunt- 
ing, Davie & Dunnells, 1105 Century Bidg., 
Pittsburgh, Archts Estimated cost $200,- 
000. 


Tenn., Ducktown—Tennessee Copper  Co., 
Copper Hill, Tenn., plans to construct a 
sulphuric acid plant at Isabella, near here. 
Estimated cost $1,000,000. 


Middle West............ 
West of Mississipyi 


Current Projects———~ 
Proposed 


Cumulative 1941-——— 


Contracts Contracts 


Tex., Alice—O. W. Killam, Laredo, plans to 
construct a recycling plant in the Sandia 
Fields near Alice. Estimated cost $250,000. 


Tex., Robberson—Continental Oil Co., Rio 
Grande City and Brownsville, will construct 
a pressure maintenance plant to prevent 
gas waste here. Estimated cost $200,000 


Va., Pearisburg—Celanese Corp. of America, 
180 Madison Ave., New York, N. Y., will 
soon award the contract for additions to its 
plant here. Estimated cost will exceed 
$500,000. 


Que., Shawinigan Falls—Shawinigan Chemi- 
cals, Ltd., is having plans prepared for an 
addition to its plant here. Estimated cost 
including equipment $100,000. 


CONTRACTS AWARDED 


Conn., Berlin—Stanley Chemical Co., Berlin 
St., East Berlin, has awarded the contract 
for a 1 and 2 story, 40x104 ft. factory in- 
cluding laboratory for distillation and 
analytical work, to Hasson & Downes, 55 
West Main St., New Britain. 


Ky., West Henderson—U. S. War Dept., 
Washington, D. C., has awarded the con- 
tract for the construction, equipment and 
operation of an ammonia plant here to 
Atmospheric Nitrogen Corp., 61 Bway., New 
York, N. Y., at $15,484,195. 


Ind., Indianapolis—National Starch Div. of 
Piel Bros. Co., 1515 Driver St., has awarded 
the contract for a 3 story factory to W. P. 
Jungelaus Co., Massachusetts Ave., Indian- 
apolis. Estimated cost $60,000. 


N. J., Elizabeth—Elizabeth Consolidated Gas 
Co., 16 West Jersey St., will construct a 
gas generating plant on Erie St. Work will 
be done with own forces. Estimated cost 
$40,000. 


N. J., Rahway—Merck & Co., 126 East Lin- 
coln Ave., has awarded the contract for a 
1 story, 100x174 ft. drug manufacturing 
plant to Oschwald Construction Co., 854 
Clinton Ave., Newark, at $87,000. 


N. Y¥., Long Island City—Owens-Illinois Dis- 
tributing Co., Inc., 405 Lexington Ave., 
New York, N. Y., has awarded the contract 
for a 176x202 ft. warehouse to John W. 
Ryan Co., 369 Lexington Ave., New York 
City. Estimated cost $150,000. 


N. Y., Niagara Falls—Niagara Alkali Co., 
Niagara Falls, has awarded the contract 
for a 3 story, 40x80 ft. plant to Scrufari 
Construction Co., 825 15th St., Niagara 
Falls. Estimated cost $40,000. 


0. Barberton—Pittsburch Plate Glass Co., W. 
Farst, Columbia Ct., Barberton, has awarded 
the contract for a 3 story laboratory to 
Heller Murray Co., 222 West Rayen St., 
Youngstown. Estimated cost $40,000. 


0., Dayton—Air Reduction Co., 60 East 42nd 
St., New York, N. Y., has awarded the 
contract for improvements and additions to 
its factory here to Henry Stock & Son, 28 
North Ludlow St., Dayton. Estimated cost 
$90,000. 


0., Ravenna—U. S. War Dept., Wash., D. C., 
has awarded the contract for additional 
plant facilities for ammunition loading 
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$19,527,000 $36 , 959 , 000 


plant to Hunkin-Conkey Construction Co., 
1740 East 12th St., Cleveland. Plant will 
be operated by Atlas Powder Co., Wilming- 
ton, Del. Estimated cost $2,000,000. 


Pa., M Monessen Coke & Chemical 
Co., subsidiary of [Pittsburgh Steel Co., 
Pittsburgh, has awarded the contract for 
74 Koppers Becker underjet ovens, also 
plant for recovery of tar, benzol, etc., to 
Koppers Co., Koppers Bldg., Pittsburgh. 
Estimated cost $6,000,000. 


Pa., Northampton—Universal Atlas Cement 
Oo., 135 East 42nd St., New York, N. Y., 
has awarded the general contract for a 
cement plant here to Turner Construction 
Co., 420 Lexington Ave., New York; steel 
to American Steel & Wire Co., 71 Bway., 
New York. Estimated cost $5,000,000. 


Pa., Philadelphia—University of Pennsylvania, 
has awarded the contract for a 4 story 
chemical research building at 33rd and 
Spruce Sts., to A. Miedwig, 1401 Arch St., 
Philadelphia. Estimated cost $260,000. 


Pa., Philadelphia — Vick Chemical Co.., 
Roberts Ave., has awarded the contract 
for a receiving and storage building to 
W. J. Barney Corp., 101 Park Ave., New 
York, N. Y. Estimated cost $50,000. 


Pa., Ridgway—Stackpole Carbon Co., St. 
Marys, has acquired the plant of the former 
Viking Metal Products Co., at West Ridg- 
way, and will alter and improve same for 
its subsidiary, Molded Materials, Inc. Work 
will be done with own forces and separate 
contracts. Estimated cost including equip- 
ment $40,000. 


8. C., North Charleston—West Virginia Pulp 
& Paper Co., will install a recovery unit in 
its paper mill to recover chemicals used in 
the manufacture of wood pulp. Work will 
be done with own forces. Estimated cost 
$350,000. 


Tex., Deer Park—Shell Oil Co., Inc., 100 Bush 
St., San Francisco, Calif., has awarded the 
contract for a plant for the manufacture 
of Butadien, a basic ingredient of synthetic 
rubber, to C. F. Braun & Co., 1000 South 
Fremont Ave., Alhambra, Calif. Estimated 
cost $3,000,000. 


Tex., Houston—Firestone Tire & Rubber Co., 
421 North Main St., has awarded the con- 
tract for a 1 story warehouse to G. © 
Chambers, 4039 University Bivd., Houston 
Estimated cost $40,000. 


Tex., Palestine—Knox Glass Bottle Co., C. H 
Underwood, Pres., Jackson, Miss., will con 
struct a manufacturing plant here. Work 
will be done by force account and subcon 
tracts. Estimated cost $200,000. 


W. Va., Weirton—Weirton Steel Co., sub 
sidiary of National Steel Corp., Pittsburgh 
Pa., has awarded the contract for 45 cok« 
ovens, also plant for byproducts, etc., to 
Koppers Co., Koppers Bidg., Pittsburgh 
Estimated cost $4,000,000. 


Wis., Oshkosh—Oshkosh Corrugated Box Mfg 
Co., Harrison St., has awarded the contract 
for a 2 story, 60x191 ft. addition to its 
factory to Fluor Bros. Construction Oo., 45 
Otter St., Oshkosh. 
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